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Appl Phanmaclogy for Veeenary Techni, 
fourth edition, & designed for both che grace 
technician and the stent. As a teaching and refer 
ence book, it pupone isto help veterinaey techni 
fans become fair wih the ‘many. vetermaey 
harmacolagic agents and their uses, alvene side 
sffets and dosage forms, We believe i ver impor. 
tan forthe technician toured the mes cf 
‘haracolagie agent ad rave the airy 40 p> 
Vise client education under the auperisin of the 
sttenng veterinarian. A key feature of thi publica 
tion iv format intend to pro emy ane quick 
cee ro chapter inkrmation Each chapter im 
dled with learning objectives, chapter urine, 
‘nl key terms with simple definitions. “Techni 
[Notes throughout the text provide helpful hin and 
lrnport pos technicians sboukl be aware of 19 
vl erm ne increase eceney 


NEW TO THIS EDITION 


Now featuns have hewn aed to the forth ition 
to aid the salen and techrcan i the study and 
application of pharmacology Chapter 2 ha new 
sn prt evormation om pefinming clea 
tions or constant Fate hii problems, Chapter 
{has new and upsbnl mare elite ws neopla- 
sin nnd wncineoplascic drug. Chapeer 18 has 2 new 
section on herbal mettisine and Append D has 
plated Information regubthons tha apy 0s 
cnet wubsances 


‘NEW TO THE EVOLVE SITE 


Evolve Student Leaming Resouces fer the fol- 
lowing new features to reiniurce rertbook content 
ad help students master key concepts: 


“+ Dru Administration Videos—12 valeos 
demonstrate drug nlministation techniques 
(orl injectable, inhaled) and IV preparation 
for dogs and eats 


“+ Drug Calculators with Related Exercises Sia 
drug caleulators with accompanying word 
‘problems help stadents peform accurate drug 
‘calculations 

+ Drug Label Image Colletion—137 photos of 
drug lakes dived by chapter and onpanized 
alphabetically, help students become familiar with 
«drug information and packaging encountered in 
practice 

+ Asimations—Animatins of pharmacologic 
processes, sch as pasive diffusion and receptor 
Imeraction, help stents visualce and 
‘undeestind key events 

+ Dosage Calculation Exercises Eseries 
reinforce caularion skills and provide vahuble 
eactce tn the aeas of 
‘ Drag Caleulation Methods 
+ Oral and Enteral Medicarion Administration 
* Toeravenous fist, 

+ Critial Care Calculations 

+ Answers to Review Questions—Answers to 
chapter eview questions allow stints (0 gauge 
compoehenidon of Ley topics 


‘Our intent in writing this bok a been t om 
bene the esnpechensveness of eterna phir 
‘ology texubook with che coverage of pharmacologic 
funudumentals needed by veterinary tachnicians, No 
Jonge wil veterinary technician euctors have to 
daw from to sources fortis type nf overage. The 
See and orgintatin of rhe tormaton i chi 
bow wil make ia ful reference for the practi 
tng technician as wel 


Bloyce P. Wanamaker, DVM, MS 
Kathy Lockett Massey, LVMT 
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VET TECH THREADS 


We ore inaugurating a ser of fetures and design 
clements that will be shared with other vet tech 
tikes onthe Mosby and Saunders lists The purpese 
ofthe "Vet Tech Thre" is to make w emer for 
students and instractes «incorporate soltiple 
nbs inca the fase-pvced and demanding vet tech 
curriculum, 

‘The shared features in Applied Pharmacobay for 
Veterinary Techno, four esti, inchale the 
following: 


+ Cover und intel design similarities the 
colo sualent-frerly design encoages| 
reading and leening of this cow cores 


+ Liss of Objectives hepa each chaguet 

+ Technician's Notes boxes appear throughout 
the test w emphasize information pariculaly 
‘relevant 10 the roe of veterinary techoeians 

+ Key Terme are bold the fs time they appear 
Inthe chapeer 

‘An extensive Glossary of the key term ba the 
‘end of the test, 
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cuapter 1 
General Pharmacology 
LeaRNING Opsectives 000 


Ae sdying ths chapter, you sl be able 


1. Define tee rat to gence pharmaco 

2 List common sources of drugs wed in veterinary medicine, 

3. Qurline the base principles of pharmacetherapesticn 

4. Dene the derence letween prescription and over-the-counter 


sds 

5. Describe the events tha occu after a drug i asters 10 4 
pation, 

6. List and dovethe the routes ws for amination of dr 

7. Deine buseursfrmation, ana ist comavon cherie reactions 
tawolved in this procen 

Lise the routes of dg excretion. 

9. Dscire in basic rerms the mechanisms by which drugs prtuce 
thew eects inthe hod 

10. Discs the mechanisms of clinically imporeaor drug imerations. 

1 Discus the different names tha a particular drug i given. 

12 List he tems that auld be snc dug label 

15. Lis the steps and discuss the proces involved in ening 
anproval fora new die 

14. List the gavernmenr agencies involved in she egulation of 
animal health products 

15. Desenbe remons for dispensing rather than prescribing rugs in 
veterinary medicine. 

16. Discs the peinary methods of diag marketing. 
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[AoveRse Dauc REACTION Ax undesirable pons 
1a dug by patent M may vary every om 
mid fal 

[AGONIST A drug that brings about 2 speci action. 
by binding with the appropiate rept. 

JANTAGONIST A drug that inf 2 specie acon by 
‘binding with a pari receptor 


eFIcAcy The extent to which» dug causes the 
intended eflects na patent 

JE<TRALABEL USE The use of 3 dg that snot spe- 
‘eal listed on the US. Food and Dug Adie 
‘natn (FDA) approved label 

HAU-LiFe The amount of tine (usualy expressed in 
‘hours hit t takes forthe quantity of drug in the 
‘ody to be reduced by 5%. 

JManuractunna ‘The Duk production of drags for 
resale outside ofthe vetetraran-dlent-pabert 
reuters 

IMeraBousi (BiorRaNsromuanion) The biochem 
cal process that ates dug hom an active fom 
to. form thats inactive cat can be erie 
Irom the body. 


INTRODUCTION 0 


Veterinary technicians ee an ements component of 
the efcent healthcare delivery ream in. veterncy 
medicine. One ofthe important tasks th veterinary 
technicians eamry vt adnate of des 
animals othe onder of a vererinarian.Becase this 
tas may have serious consequences in terms of the 
tutcome ofa ase its mansarcry that technicians 
hie a thomigh knot ofthe types aa ate 
st drugs wei veterinary medicine. They should 
have an undescandag of the reasons or wie ds, 
call indicates, and the reasons or ce using ee, 
«alle conmandiations (pharmacotherapeutic). They 
a should knw wha happens Gras mce they 


PARENTERAL The route of administration of injectable 
gs 

PARIIION CoERRCIENT The rao othe sokbity of 
‘substances (eg, gs anesthetis) between two 
‘saatesin which they may be found (eg, blood and 
| pas ad bbe goo) 

PPRESCRIPNON (LEGEND) DRUG A chu that 
‘ted to use under the spervsion of @veteraian 
because of potenti danger, dicly of adminst: 
‘aon, of oer consderatons. The legend that. 
eogrates 3 prescipion drug sates the flowing 
"Caution: Federal aw resis this dug to use by 
ron the der of 8 censed veterinarian? 


Resove A avant of dsl pein in 
‘teaue oF products (@, mest, mik, eggs) at 4 part 
tr poet leu colon). 

Verein Cot Pat RELAONS HP 
The of cranes fat mt ot emcen 
te Gorarg sl pescoten cup rscraoh 

\Wiwonannt Tt The gh te tae fo 
tobe erie or rl eo pod 
‘ex ahr ts ing ed 


‘cer the ay (pharmacokinet), ow drags exert 
thee eects (Pharmacia), and hire averse 
drug reactions manufst themselves (toxicity). Be- 
‘cane Veterinarians dispense a Lange rumber of drys, 
technicians also rust he well versed tthe comp 
rents of» val veterinarian-lient-patientrelation- 
ships the anporance of proper labeling of dpsed 
‘products, and method of client education an the 
‘eoper inc of praducts to aol tc eects oe 
‘dv. Finally, eechnicians should ave a hic under 
standing of dhe Les that apply to drag ein eter: 

ary medicine and che concept af she masknng of 
veterinary drags. In shore, veterinary technicians 
must have a working knowledge ofthe science of 
veterinary pharmacy. 


DRUG souRcES 


“rational snnees of drags ane planes (beanie) 
sod mineral Plans have long been a sauce of 
drugs, The active components of plants that ae 
‘wef as drigs inclu alkaloid, glyco, gms, 
resins, and oils The names of alkaloids ually 
fad i me, andthe names of gycondes ea in at 
(Willams and Baer, 1990), Examples of alkalis 
Include atopic, caffeine, apd nicotine, Digacin 
and digoxin are examples of yes: Racrera 
and molds (eg, Penion) prohace many of the 
antibiotics (pencil) and anhelineis (ivermec> 
tin) in ase toy, Animals once were mpeetant a 3 
source of hormones such a insulin, and ms. a source 
of antiaglants sch os hep. Tea. rst her 
rmones ar synthenaed aga Inboeanoey. Mineral 
sources of dg include electrolytes (sxuen, potas 
um, apd chlrke, ioe, selenivn, and others 
Labsratoies are one of che ton mportane sources of 
urea sed digs because chemists ave findane 
method of repricing drags previously cbeained 
though plane and animal source. Advances i = 
combinant deoxyrbonaclete eid (DINAD tec! 
‘oxy have mine it pombe for anal aed human 
freucts (ee, nn) wn hactria be peace 
lange quantities, 


INACTIVE INGREDIENTS —___ 


Veterinary pharmaceuric products and supplements 
may contain subtances i akin to active mare 
shes nese neon are chaste as hier 
coatings, coloring agents, diineegranes, mules, 
fillers, flavorings flow agents, humectants reser 
tives sweeteners en thickeners (Table [-1) 


PHARMACOTHERAPEUTICS —_ 


Veterinarians are challeed by the ek of seni 
patent to determine 9 dignents and ave at plan 
of teamnenr the plan of teatsenr inches the we 
‘of drugs, che veterinarian mut choone an appeopeiare 
rug und drug regimen. The dru ssleced hrvuch 
the we of une of more fnadly defined metho’ 
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called dag, npr, or mptomanc. The diag: 
rentc method involves macs of patent, 
haling 2 his, physical examination, laboratory 
rests, and other dignonne pecceures, 1 ave a4 
specie diagnosis. Once the diagnosis hasbeen detet- 
smined the casative micmenganism o altered phys 
‘loge tate te reveal 40 allow selection of the 39> 
‘propriate drug. The empirical method callson the we 
‘of eacocal exyenence and common sense when the 
‘dug choice is made, In otber instancen, drugs ate 
chosen ret the syptsms cr sgn of a dicase 
specie dinenoss canoe be determined: Ivete 
rary tmadicine, the comparative cot of a drag al 
say be an umporant consideration i ckcton of 
appropriate drug. Once the drug to he used in eret= 
ment has Keen decked thereat ste fr the veer 
arian i¢ to desi the plan for administering the 
strug. This plan, called regimen, includes dts 
ahr the following 


1 The oute of adniteation 
+ The amount eo be giver (dosage) 

4 Haw often the de to be zien (frequency) 
4 Ha hang the drug wl he lve (duratin) 


Every dug has the potential case harm 
ects yen m9 He weong pent oF econ 
ing to the wrong region, Some medications have 
greater potential than other for producing haul 
‘outcomes. Accoing ws the US. Foal and Deg 
Adiniratie (EDA), whe 9 dug has potenti 
toate effects ot rust he administered in way that 
requires the services of rained penonnel, that drug 
cannot he approved for animal use excent when 
teen under the supervision of veteran. I 
such a case, te drug chsied as a prescription 
‘dug and rust he labeled with the following sare 
rents “Caution Feral law restricts thease of chit 
AUrae to me by oF on the onler of licensed weter 
rain.” Thin statement sometiones i refered 1936 
the legend, and the drug called a legend (pesci- 
si) drug. Lakes that state “Toe veresinary use 
‘only of “Sold to veterinarians ony" do not desi 
rate prescription drs. Technicians shouldbe 
‘aware thar rescnpsion dewgs often have been ap 
‘peowed by the FDA for use in specitc species or for 
particular diseases or conditions, Veterinarinshave 
some dicretion 8 as a dram wis ro nated 
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‘Table 1-1 Inactive Ingredients 


Inactive ingredient Function Examples 
Bede Holds tablet together Celblose, acess, metyeliloxe, srbioh 
‘Sach tol and ethers 
costing Prsecs tibet from breaking absorb Beeswat, crab exact methylase, 
ing mise, and ely Gscucgaton celuove acetate acy rea, and others 
Coloring agents Prove or and enhance appearance 
Distegrents Expand when expoved og, aw 
Ing tablets and capsules to soe 
and daperse thet acive ngrediens 
Emulatins ‘Mow tts and water sok 
297 1 mig. 5 hey do oS 
Filers/divents increase bdh ot volume CCalcum cabo calm sulfate, close 
lecose, mannitol sort, sta, sucrose, 
ard vegesibe os 
Favor opens ‘Create »devied te ot mask an un Beeawse. earab extot yer acetate and 
‘dese taste ‘sur ouange 
Flow agents Prevent powders om sixking together Calum state, yer! acetate, polythene 
‘geo sie sodumm benzoate and ta 
Humans Hold mostize in poset ‘cern, gyro gyro tnacetat, and sexo 
Presewotves Prevent degiion and ented the Cc aod, gycesck potassium benzos, sodium 
‘hal Me ofa prodict ‘benoate and cers 
Swoetening agents lnrove te nn con, nn wo won, 
Thickening agents cease the vscomy of a prodict —— MathyceBose, povidone ctl and thers 


‘Alita oe“Revew Aric IatveInmhcws 2 Suplemcn” 27, Gomme 


by the label, f they take report for the sur 
ame of vse. Use of dra a ey rt spec by 
the label is called extralabel use. 

Federal wand sound medal practices dictate 
that preserption drugs should not be dispensed in- 
Aeriminately. Before prescription Graz are sed 
tw eatrlabel use is undertaken, « valid vetenia- 
‘an-client-paienttelationship must exis. For this 
relationship to occur, several conditions ent he 
tet, Those include, bue are not limited tthe 
following: 


“The veterinarian has asumed responsibility for 
‘making clinical jdgents about the heath of 
the animalls) anal the need tr treatment, and 


te client hos greed to follow the veterinarians 

+ The veterinarian has suficlen knowledge of the 
snimals) to asve a diagnosis, The veterinarian 
‘ius have scr the animal cently and must be 
usin with ts ashy 

1 The vetermarian must be avaiable foe fllow-ap 
‘evaluation ofthe patient. 


‘rvs that do not have enough potential to be 
ico that do tot sequie alminstration in spe 
cecal ways donor maguire the supervision ofa vere 
‘rian for administration. These drugs are called 
overthe-cnnter drugs Fecouse they may be pur: 
chased without a prescription. Drazy that have the 
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‘potential for abuse or dependence have been casi- 
fr as commu rdtamces, Carefol recone of the 
frvemtory and ise of these drs mast be maia- 
tained, and some of then must be Kepe tn locked 
storage mea 

‘When 0 drug and it regimen have been s- 
lected, veterinary technicians often ate directed 
through verhal or written veders to adkninater the 
drug, Technicians have seven rsportant espns 
Files in caryng out these oer: 


|. Making sore that the cornet dug being 
tinted 

2 Administering the drug bythe core raute and 
At the correct time 

¥.Caneflly bverving 
the dag 

4 Questioning any medication onder thac are not 
clear 


imal response to 
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5, Creating and axing labels to mediation con- 
tainers accuracy 

£6. Explaining administration instructions 0 
lien 

7. Recording appropiate information in the medi 
sal record 


Teshnictas should be aware that even when the 
‘commece drug sadmiisteted in corzect manne, 
lunexpected advene reaction might accur in 
patient. All averse reactions shoul be rept 
fmmeaely tothe veterinarian, 


PHARMACOKINETICS 


Pharmacokinetics is the complex sequence of 
‘events that occurs after a dis administered to 
patient (Figure 1-1), Once a drug has heen given, 


2 = — 
a a A 
[Semech) (seme) (Gearmvenous) poe 
\eniendaraone 
a 
Rinses | <———> Beceem 
Para toes <a eon 
oe 


FiouRe 1 
ui of ie ons seve vents tt deg ry lw an ans cy 
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Je ie available for absorption into dhe Moodstream 
tnd delivery to the ste where t will exer ie 
action. After a duets aborted, i is istributed 10 


trea, however It also amct accumula in that 
fluid of tigue atthe required concentttion to be 
effective. Because the boy smmedately bepias 


tweak down and excrete the drug, the amount 
available tothe target tise Becomes less and less 
‘ver time: The veterinarian then must administer 
the drug repeatelly and at xed ime intervals 20 
maintain the drag atthe site af action in the de- 
sired cancentation. Some drugs are administered 
ital dove (oading dose) until a appropriate 
bol level reached. Then the kine reed 10 
tn amnoune that replaces the aout hs dough 
sfimination, Doses of other diugy are at the ee- 
placement level throughout the regimen. The 
point at which drug accumulation eos dnag 
finvination i called the steady state, Underdosing 
leads es lsehan-efective levels in cae, and 
joverlosing may revue in sk levels (Figure 1-2). 
Drug level ean be mewured in blood urine, cere- 
twpinal fui, nd other appeepeiate hoy Hue 
ty help veterinarian determine whether an. ap- 
progviate level has heen achieves This procedure, 
which scale therapeutic drag mami. being 
ted increasingly veterinary practice. Nonste- 

lal ontiintlamnatory drugs (NSAIDS), cardise 


drug, anticonvulsant, and thyroid drugs ae com- 
monly monitored. 

“The primary factors that delluence How! con 
‘cenrratia levels uf a drug and a patients tesponse 
tore incl the following: 


1. Rote of drag absoepein, 
2. Amount of drug absorbed 

3. Distribution ofthe drug chmaghout the bay 
4 Drag metab or biotransformation 

5. Rane and rate of excretion 


“Three factors ate explored afer the drug ani 
‘eration routes have been discussed. 


‘Routes of Administration 

A bg 6 of eu we ues it cam be delivered 10 

the patent in an ajyopnate form at an appre 
te sie. The way in which a drug is administered 

to an animal patient is anfluenced by several 


+ Available phanmaceveie form of the deus 

4 Physical or chemical properties Gtation) of 
the dew 

‘How quickly met of eto shoul occur 

+ Use of rearaint or behavioeal characteristics of 
the patient 

‘+ Nature of the condition being treated 


The routes of aeinstaton of drugs eo ane 
patients ate dacused neat 


Flour 1-2 


The fet of dose aroun en te echeres 2 dug (ou lark Wn Eng Si tor Tecbock f wera marl 
reesei dacases othe dog ond cx Phlecp,1988, WB Suds) 
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Ora 
Tn veterinary medicine, drags commonly are ad 

ministered thawgh the oral mute. Medications 
tven by this rouse may he placed directly we the 
‘mouth or may be given via a tube pased through 
the nasal passages (nasogastric tube) or though the 
roth (orgs tube). The macoss of the dies 
tive tact ba lage absorptive sure aces with a 
sich Moca supply. Drugs xiven by this out; bow 
ever are nce absorbed as quickly as drugs adminis 
tera by injection, and thei effects are subject 80 
species ee, ruminants vx aninl with a spe 
stomach) and indivuhal diferences. Many factors 
‘may anfuence the absorption of drugs foe the d- 
frotive enc, including the pH of the drug, is oh 
Falty (at vs. waters the sce and shape of the 
ruolecul, the presence ve absence of Ka the 
aigestive tic, the dkypee of gaerointesinal (Gt) 
motility, and the presence and nature of disease 
rvcenen Ths rue i ot ile for animals ha are 
twang o have dares. Dry given by ths ute 
ieneraly produce a longer Lacing effect shan dhone 
sven by injection, 


PARENTERAL 
‘Days that ave given by injection at called paren 
tera dug A drug enn be injected via mary ier 


‘Intravenous (IV) 
*Inrascule (OM) 
«+ Subeutaneous (SC) 
“ Ineaderal (ID) 

‘ Inaraperinineal (IP) 
‘Ingrarerial (1A) 

‘ Intenrsicular 

‘+ Intracanine 

“ Togeamedullary 

+ Epidurlubdurl 


Digs iven by che intravenous route produce 
the most pd ontet of action, acempaniod by the 
shortest duration, Medications that are iriating ro 
tiaue generally are giver by this rovte Became of 
the diuring effect of Hood, Inravenous medic 
tions should be administered slowly to lenen the 
possibility of 8 toxic or allesc reaction. Unless a 
prndct i specially labeled for intravenous we, it 
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should never be given by dis ute, Oi-hased dogs 
and those with sorpended panicles (Le chose chat 
look cloaly or thick) generally shold nut be vet 
tnwrsvencusly because ofthe posllcy ofan emho- 
lism, Special care should be taken to ensure that 
Inating drags are injeced into the vein and not 
amsund it to-avond causing plebti 

The intratasobat route of administration peo 
duces slower onset of actin than the incavenous 
route bur usally provides a longer duration of c- 
tion. The onset of action by this route can here 
vey fat with water hae or (ages) and 
slower with other ducts (vehicles) such a6 oo 
‘vith other forms such as microfine crystals, When 
im ject crag is placed in substance that d= 
lays ts absorpenn this ny he refered a det 
pecparatin. Altering the molecule ofthe dg ise 
‘an inluence is onset of duration of action, Onset 
fof action usually sverscly related doration 
‘of action. Ivitaing digs shoul mot be given by 
the inteamacelar route, ana hack peste always 
should be applied ea dhe eying plunge before In 
tramnculat administration of a drug to ensue that 
the injection ts not directed into a bho veel 

mn some texts the uhewtaneoas nate has been 
called ypdermacis. le pshucs shower onse of 
scion Bara lightly longer duration chan the ina 
‘muscular route rtaing or hyperoumotic solitons 
(ie, thove with 9 greater muroker of suspended 
‘particles than are found in bx fut) should nat he 
‘ven by this route. 

‘Quantities of medications that are appropiate 
{or the species individual being treated shoul he 
‘ued 1 prevent povthle dissection ofthe shi fom 
‘underlying tie, which could lead eo death and 
ows (longing) of surface skin, Alig an ensyne 
called foliose to a drag thats given subcuca- 
newly may speed is absorption. 

“The intradermal route involves injecting 2 deg 
ita the skin, This route i wed in veterinary 
medicine primarily for testing foe tuberculosis and 
allesic conditions. 

“The torraperitonea route ss sed deliver dey 
to the abdominal caviy. The onset and duration 
of action of drug given by this route are variable, 
“This route is med to amiister ud, bleed, and 
other medications when normal mates ae not 
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available or are not practical Pablems such as ad- 
hesions and puncture of axiominal organs may be 
cased by this metho. 

“The ineaaeeral rune involves injecting drug 
directly into an artery This toute sed is wed 
Intentionally ut this may happen by mistake. Ad- 
ministration of druss yo the jugular vein of 3 
hose must he done with caution to awl injection 
sano the underlying caoed atey-lnescaroe 
Jection into an animal rele in delivery ofa high 
sancentration ofthe drug drety the Fea, ad 
setrnes on death may res 

“Through the Intraeticule roe, 2 Grup  lo- 
ected dieetly nto a joint. This method is wed 
Primarily 10 treat avlammurory conditions of the 
vot Extreme care must Fe exercise tr ersure that 
sterile technique is used when an intraeticlar 


‘injection gwen. Techoiclans wally do noe we 
this route 
‘The inemcanline route & wed to inject dr 


through the chest wal wy ino the cummbers€ 
the heart, This provides immediate accew 1 the 
Moxxlstream and ensures that the dg i delivered 
‘quickly to all ese nthe body. This metho 6 
‘ten se never of canbopulmonary rene 
Hon an in suthanunla, 

‘The intramedullary route 6 another route that 
sek used in vererinary medicine: Ie involves in- 
section ofthe subence dieecty in the hone nar 
rant The bones wed st fen ae the few and 
the humerus. The muramedullry toute usualy 
wed to provide Hood or luk ro animals with very 
small o¢ damage veins, ofr treatment of anes 
with very low lewd presune 

‘Wher spinal unesthesa ic provided, digs may 
be injected into the epidural or subdural space. The 
epidural space i outse the dura mater (meninges) 
but ie the spinal canal. The sutbral space is 
inaide the dues maner lection of dewps dan the 
subdural space (cerebrospinal ful) is also called 
the inmathscal rue, A veterinarian sally cares 
cut these methods of drug delivery 


Inatarion 
“Medications may be delivered toa patient in ined 
nit by converting a quid form into a gaseous fem 
through the we of vaporizer or nehule Exampes 


of dings that may Fe given by this rate nce anes 
thetics. anno, and bronchi, 


Topica 
Drugs chat are administered topically are placed on 
the skin oon mocous membranes Drugs generally 
are absorbed more slowly through the skin than 
theugh ther hoy membyanes. The fate of ab- 
sorption may he increased or absorption facilitated 
by placement of the drug in a vehicle such as di- 
methyl sulfoxide (DMSO). Medication abo may 
reapplied tothe macoss of the oral cavity (subline 
teal), the rectum (suppositories), the eras the 
vagina, the mammary glands, the eyes, and the 
‘ears In horses, caustic materials may be applied 
‘oealy no init the growth of exuberant gran 
lation tose (peo flesh) 

Transdermal deug administration & a form of 
ropical adminitation that volves the use of 4 
patch applied wo the akin no deliver drug thaough 
fonact skin divctly wna che Bhd. Ths methesl 
‘wed most commonly to aminiset an analy 
1 alow, coetinwous manner or 49 alinistr com= 
‘Pounded drug to animals when orl wlminstation 
say be dificalt (ect) 


‘Drug Absorption 
Before drugs can reach their site of action, they 
rst po across» eres of cell membranes chat 
rake up the absorptive staces ofthe sites of > 
ministration. The degre to which o drug is ab- 
sorted and reaches the general circulation is called 
enna 

“The manufacturing pcos can have sine 
‘ane effect othe phys and chemical character 
‘ice of drug molcces chat influence their bio- 
imailabity. Because of manufacturing iferences, 
the generic frm of a ses may siflr somewhat 
fim a trakemark for i overl eficacy. Basal 
ably often demonstrated with the use ofa Noo 
Jevel curve (Figure 1-3) Factors cha may afcet the 
absorption presen inch the fllowins (Upson, 
1988; Bethe, 2001): 


+ Mechanism of absception 
‘pH and ionization status of che drag 
+ Absorprive surface area 
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A os 


‘Blo supply wo the ares 

+ Solubility of the de 

+ Davie frm 

+ Status ofthe GI race (modi, peemesbily, 
tnd thicknes of the mos epithelium) 

« Trmeractiom with other mesations 


ngs puss acrom celular mernbranes throwsh 
the common methias Passive sorption (tans 
pore) occurs by seme dfinon of dag molecule 
from an area of high concenteaton of devg on ene 
ike ofthe membrane tun are of lower concen 
aon othe ote ale. This methaal requites 9 
expenditure of enargy by the cell. The dig ay 
pss chrough small pores in the cell membrane ot 
ray dilve int the cell membrane on ote sae, 
pos through the membrace, snd ext on the vthee 
side. For exanple, a disintegrated tablet ce capsule 
results in a high concentration of drug éa the Gt 
tmct. This concentration then pases through the 
cellule membrines of intestinal vill aed adjacent 
spillares, and dhe drug then appears lesser 2 
entation in the Blodtream. Alternatively, a 
sug may cross a membrane passively with the help 
ob nearer 

‘Some small drug molecules such a electslten 
may simply move with Hud vbrough pes seal 
membranes. Active transport of drugs actos cell 
membranes moves molecules from an area of lowce 
concentration t9 an area of higher concentration 
and rites thatthe cell wwe enency. This the 
‘usual mechani fr the absoepiog of sau, po- 
tassium, and other electrolytes. In pinocytosis, a 
thin method of pasive transport, cells engulf Gr 
molecules by mmenginating thelr cell memkrane 29 
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orm » vesicle that then breaks off from the mem- 
brane in the interior of the cell. The method of 
athorption that curs ana particular situation se 
‘pend cn whether the drug is fa soluble ar woes 
soluble, the size and shape of the drug molecule, 
and the degre of entation ofthe dog. 

Many drugs can pas throagh «cell membrane 
aly a they ate nontaniced (Le, rot poitvely 
‘negatively charged), Most drugs ext sn the bel in 
state that const of oth ionized and nonionized 
forms. The pH of dig and the pH of the area 
tn which the drug s located ean determine the de> 
Jee wich a drag becomes fone snd thus i 
ahsorhed. Weakly acidic drugs in an acc environ 
ment do not ionize realy and therefore are abs 
seonhed well: The shsorption of basic drugs 4: wvne 
favorable in an allaline envinsnment, In da i 
pliced in an envinnment in which i teadilyton- 
toes sch ar amily acidic drug ina alkaline en 
vircament or amily alkaline drag i cic 
cenwiranment, 4 es not cfse and may become 
rapped in that environment 

'As the absorptive sutfice of the area of deg 
placement ipereascs, x des the rat of absorption. 
‘One of the langest absorptive srnces in the box 
Send in the seall seating because the efficent 
desig ofthe vill manitnces the surface wea 

At any ste of drag administration, asthe Hood 
supply am area increase, so does the rate of ke 
sspeioe of the dg. Drags ate absorbed foo at 
Toweamascular site at afte rate than from sub- 
ceutancous ite Because of the proportionately 
sgreater blood supply to the muscle, Initaing the 
Sehr rere creases Hla fw wy the 
rmuncle but decreases loa! ow to the intestine, 
Heat and massage alto increase Blood fow «9 an 
area. Poor circulation, which may occur ducing 
shock or carkie fre, decreaser Boo ho 
‘des couling ue elevation ofa hady part, These fc 
toes chen can positively oF negatively snluence 
drug absorption 

Another important factor that determines the 
rate at which drugs pase acto cell membranes 
the salle af she de, The lip (fa) solubility 
‘of a drug tends ro be dzectly proportional to the 
{Segree of drug nomionication. As was stated previ- 
‘unl, the nonionic form the one that sully 


pyrighted material 


10 Arrurn Puassacotocr ro Veremxanr Tecnoctans 


aborted. The degree of lipid solubiliy of 2 drug 
often ts expresed asi lipid partition coefficient 
AA high lipid partition evethcient iniicates en- 
hance drug absorpeion. 

Dig absorption rates often depend on the foe: 
mulation of the drug. Various inert ingredients 
such as caries (vehicles), Binding agents, and 
ating, are wed to prepare dose forms. These 
substances have mj fiers on the rate at which 
formulations disolve. Depo and spunsue ae terme 
that are aociated with prolonged oe sustained 
release formulations in veterinary medicine. Subew 
‘ancous implants that contaen oth stimulants 
thar break down slowly and release their proces 
over prolonged periods are wed in some situstions 

‘When ds are given orally the comin of 
the Gl tact ean havea major influence the ate 

ad extent of drug ubsogption. Factors sich a dh 
se of intestinal motility, ermprying time of the 
stomich,irtation of inflation of the mous 
(ets esti, enteritis), damage ro hs of wilt 
(eit, vir deme), composition and amount of 
fo mateia, and changes in iextinal microor 
trios cn ect the rate and extent of shor 
nce of medications Another cunsikeration te- 
sig dr that ate absorbed rom the GL eset 6 
the fist effect (se Figure 1-6). Ths refers to 
the fact that substances are absorbed from the Gl 
tract into the portal venous spstem, which deliver 
the dag to the liver hefove A enters the general 
sliculation, In some sostances, 9 dew then te me- 
tabolized in the liver to altered forms; this process 
may make the drug inactive oles ative 

“The proces of combine sore drugs with ober 
Auge of with certain fone cam negatively affect 
tug abortion. The availablity of tetracycline 
rece i dinistered wich maior milk pre 
tuts Antacids may ralice the absorption of phen 
utaaine oe see predate Techniclans aeays 
should consule appropriace references about poten- 
tial interactions before administering ew druss 


(Drug Distribution 
Drug distribution isthe process by which a deus 6 
carried fom iste of absoeption 0 ite of ac 
tion, Drugs minve frm the abscrpion ite into the 
pla of the bloat, ont ofthe plats ino 


the intersotial id har serounds cells and fm 
the intestine cell, where they com- 
fone with cellar srceptor 10 create an action, 
‘Egulieium soon i established herucen these three 
compartment while the drug mover out of the 
‘ood ina the issue and then out ofthe tse back 
inno che bload (Rewe 14). How well a drug i 
sdocrituted thiaghwut the by depend several 
facwrs 

The rate of movement of drug molecules fom 
fone of the previcusly listed compartments to the 
‘other is proportional othe dferences between the 
amounts of diy in all areas, The difference bv 
‘reen the amounts of drug sp rw compartments 
called the concenmaton rant, ard ws the gant 
Increnes (difference), does the reneney of the 
drug move from the area of higher eoncenteaton 
tothe area of lower concentration, 

‘A drug within the plasma comer inca contact 
with various proteins (eae albumin) and bine 
Svth chemo remains free. Whe dg ie hon 

a jwotein, becomes inactive and x unavalable 
for binding with cell receptors or for metabolism, A 
our drug may he regaled av storage site of» 
drug because 2 bows drug eventully fees ive 
‘rom the pectin. Lo level pasta proteins may 
‘occur i malnutrition or 0 certain dsenes, and 
‘lawn binding may be reduced 


i 
a 


rg detiton eehes an equibium tetoen the 
Sroetd aug 2 te st ol Seaton the amowt te 
‘ere. ed the curt at fe elder ec ste, 
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Drugs that ae highly lipid soluble tend vo move 
readily out ofthe plasma and into the interstitial 
Auld. Drags in the norianice form fll a srr 
potter. Once a drag is present in 3 su ay 
hecome bound or stored there. Tissues such as fa, 
live, kidney anu hone may act as storage sites ot 
drugs ch as barbiturates, inhalation anesthetics, 
and others. When a deve moves out ofthe storage 
‘ise hack into the Blood, and adrional doses are 
ven, un exaggerated oF prolonged effect may re- 
sult became of the ative ect 

Barrer that exhe in parila thewes tne 
retard the movement of all ce certain chises of 
drugs into ther, The exact nature of these harriers 
has not been well explained in the literature, The 
placenta vets bornce to iene dws that cook 
hwo va fer and permite che pee of others 
‘Anexthetics tac do not excensively depres a fetus 
rust be chosen when a cesarean section 1 per 
formes. The wv-<alled bloab-bram kvener gever 
ally eninimally peemeable a all rigs, alec t 
becomes relatively permeable w may antibiotics 
‘pom inflammation. A defect in the pycopeotein 
drug erage in the Blo bain barrie has hoe 
‘miei indicts of several dhe bres 
lati cnlles, OL English shewpaigs. Awscralian 
shepherds, Shetland sheepdog, and English shep> 
herds The eye alo has faerie that impedes some 
rus from dif tt ts ne. 

Disease prceses can interfere with drag dot 
hate. Antibiotics wally do noe difise well kno 
ahscescs of exudates. Heat failure and shock can 
reduce ema lo eto tune and thas eng 
deg dateution- Kiley fure (uremia ca ltr 
the plana binding of some dap such as farse- 
mide and pheaylbueasone, Liver lure can cause 9 
reduction in the amount of protein (albumin) 
_wailale for protein binding 

‘Some clniclans believe that reptiles have a e- 
nabporeal sytem that can dsertute potentially 
tinge levels of a drug to the kidoey ifthe deus s 
injected into the posterior one third of the body 


Biotransformation 
Biotransformation, or metabolism, is che bodys 
silty to change a drug chemically from the forma 
sa which ita administered int 2 form that can 
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‘be climinana from the bad. Most hiotansforma- 
tion occurs in the fiver Because ofthe aston of 
microsomal enzymes found in liver cells. These 
‘ensymes induce chemical reactions thar render a 
drug water soluble, allowing its subsequent elimina- 
tion i the wine: Once a drug has been bisran- 
formed, it called 3 metaelee, Metabolites are 
‘osally inactive but in sme cases may be ative. A 
‘ew highly hpa-sluble daugs are incorporate 
bile and are eliminated through the Bilary system. 
‘Some heransformation docs occur in other tees 
such 2 the kidney, hn. ana nervous system. 

The flowing four chemical reactions ate ine 
duced by microsomal cazymes in the liver to bi>= 
tran drugs 
1 Oxidation —kas of electrons 
Redvction—exin of electrons 
1. Hyaalsts—plating of the dr tcl with 

the addon ofa water molecule to each of the 


the dag mecule: when ghicuronic ac 
traced wa dag alec the dg betes 
rach more water sluble 


Many factor, including species ae, nurcnonal 
seatuy, ue storage, and health sacw, can alter 
‘du metabolism. Cats have Tied ability to me= 
tahoe wri, acon sea rhs because 
of thet reduced ability to form lactone acid 
Young animals usually hve poor ability to bicrans- 
sem deus because thet liver enzyme stems ate 
not fully develope OM! animals have a decreed 
‘eopucity eo Hitranstrm because theit ably t9 
sythesize needed liver enzymes is impaited. Mal- 
routthed animals have fewer protein raw materials 
valle for me in manufacturing enzymes for bio 
transformation, and animals with liver disci are 
rot able 1 peccess the raw material avallale fie 
‘enzyme prouction. Drugs presen storage coms 
partments soch as ft or plasma proteins are not 
sraable to he metabo 


Drug Excretion 
Most drags are metabolized by the liver and then 
sre eliminated from the boy by the kidneys via the 
rine. They can be excreted, however, by the liver 
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(bile), mammary glands, lunes. intestinal mace 
seat glands, slvaey lands, and skin. An under 
sanding of the rte of excretion of dues &s wey 
‘maportane because alterations or dices of 2 pa 
Ticular organ can catse a yoduced capacity to ex 
fete the dg, and toxic accumulate ay rest 
For example, the anesthetic agent ketaine can 
‘aun serious central nervous system (CNS) eps: 
sion in eats with urinary struction because the 
kidneys excrete this drug 

Kidneys excrete drugs by ewo principal mecha 
toms The at meth is cll omer fea 
ti. A glomerulus and its corespooding rubule 
make up the divMual functional une of the Ki 
ney; called wnephvon. A glomeruli acts like a sieve 
tw biter drug molecules (metabolites) out of the 
Hows! into the glomerulse feat, which & chen 
sliminated os tine (Figure 1-5). The second 
mechanism that kidneys use to excrete drugs is 
called tubular secetun, Kine tubule cells secrete 
metabolites out of the eagles surrounding the 


tubule and into the glomerular fiat, which be- 
comes urine a it exits the Kidney In scmme 
Imtnces, drug molecules may e reabsorbed cut of 
the glomerular Slate and back into che Mood 
through tuba reabsorption, 

Tes important that che nephnons (slomemsus 
and coreyonsding tubule) te healthy and ehat 
they have a adequate Hows suppl, s0 they can da 
an effective job of excreting metabolites, The lower 
trinary tract (Mader and urethra) alao must be 
functivping normally, so fered or secreted me- 
tabulites can be efiminated. WC any par of thie 
system fom the glomerulus to dhe urethea com 
evened or diseased, toxic levels of a drag may 
sccurmulate 

The liver exeretes drug by fest sncorporating 
thea i bile, which is elininatd int the sll 

tetine lo che small wstestine, the drug then may 
Iecome a part ofthe feces and be eliminated fo 
the body, ort may be reabsorbed inno the blow 
‘sveam (Faure 1-6) 


tooo Hate 
Flour 5 


The ies debate of ore hg metas by erent Beat () adr estcrton(2, ad ia seen 3). 
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‘iso metals n he etre ay be iad te ees atctre/msscbed le pass oh te 


Some drugs thet metabolites may ps dinetly 
‘out of the bla and in the mull: ia the maxomary 
lac, This an imporeane consideration because 
‘of the potential fects of the drag on nursing of 
sprig. mn pepe whe de the ail: Quarites 
‘frag that remain in anual seals wher they 
fare conimed are called ries. Rens fue i 
rik, eg, oF meat products are potentially danger- 
‘us to people forthe fllnsing rexcons: 


“People may be allrsc tothe deus 

+ Prolonged exposure ro antibiotic reshas can se 
sult resent stain of bcert. 

+ Residue of some drugs may cause cance in 
human 


Drags thar convert really erween a Iguid and 
1 gaseous state (gas anesthetics) maybe eliminated 
from the blood via the kines These wx molecules 
move out of the Hood and into the alveoli of the 
Jungs ta be elininared in expe ae 

Drugs tha are given orally and ate no afore 
readily out ofthe mtestinal tract may pace through 
the tact and be eliminated through feces. As was 


mentioned previosly, some drugs are excreted 
hah the bike ints the testinal act, and few 
ray be actively secreted actos the inestinal mur 
‘con nto the intestine for elimination 

‘Some deus are elininated through sweat and 
saliva, alweash these routes wually ave ot lini 
cally sngortant The ate of day on fo she body 
‘can be estimated by calculating the drus's halflife, 
“The hal-ife the time required forthe amount of 
dee pees se fey be reed by one hal 
(rgue 17). 


PHARMACODYNAMICS 


Pharmacodynamics the study of dhe mechanisme 
bby which drugs produce physiologic changes in the 
bly. Drugs may enhance or depres the physiologic 
activity ofa cell ora tie. Drug rmalecules com: 
bine with components of the cell membvane oF 
‘with internal components of the cell ro cause al- 
erations in cll function. The way in which drugs 
combine with structures (receptors) on or in ace 
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can be compared wit lockoan-key moet The 
srumerete match of a drag molecule and cle 
receper mut be exact for the appropriate acon 40 
secur (Figure 1-8). The tendency ofa dg to ome 
bane with a eceptor i called aft, and the de- 
sre which the crag Bids wi its receptor hele 
ti deteriine deg fea. A drug wi igh level 
‘of fnty und efficacy causes specification and i 
im agonist. A drug with lesley ana ffcacy 6 
1 prtial agonist, A dg thot Blocks another drag 
from combining with s receptor ba antagonist 
The combining ofa drug with is teceptor causes 4 
poriculae drug action, and this interaction pro: 
hues particular deur effect. Examples of dus ef 
fects include simulation, depression, tation, and 
cell death, Someries, 2 deugreplices a substance 
thes missing ob shor sappy tn the body 

‘A dove-esponse curve displays the rebionship 
between the dose of» drugs the Palys response. 
The dose-response curve shows that as 4 ese i 
creates an increase in response occurs unt a maxi- 
‘mum response or plateau is achieved: No dag pro- 
dues nae effect, Low doses ofa narcotic may he 
swat treat patents wih diarhea. Higher deses 
say be used for pain elie, and even bigher doses 
may depress the respiratory system, The poten of a 
drug descthed as the amoune ofa dig nected to 
pre a desired response and is represented by 3 
Peition alang the dose-response curve. 


The efficacy of a dng represents the degre 1 
whic 9 drug prices its dese response i 
tient, Once the efcacy level of « drug has beer 
reached, increasing the dose does not improve the 
tect 

The therajeusic des the relationship hetween 
4dr ability so achieve the desi flee and its 
tendency to produce naxc effects, The therapeutic 
Index, which i expres atthe ratio between the 
LDjoand the ED quantosts the dur} mang of 
safety. The LD the dose of a drug that lebal 
10 50% of che annals in a dose-related eal, The 
Dig the dove ofa drug that produces the desired 
‘fist i9 30% of the animal ta dose-telated teal, 
“The ines is caleulated as allows: Therapeutic 
dex = LD IED 

The lager the number that is produced by di: 
‘valing the LD by the EDs the greater che level 
cf safety: Drs with a narrow margin of safety (low 
‘therapeutic inden) must he adeinistered with ca 
tion fo prevent toxic of fatal effects. The drugs 
‘wed to treat cancer often have alow eherapeutic 
inex 

‘An adverse drug reaction ian unesrile = 
spcese 1 3 drug char can eange foe kd wo Ie 
threatening. Adverse reactions can ke related t the 
charctertics ofthe drug itself, the quality purity 
‘ofthe drug ce the amount of drug se. Pherbarb 
sal potentially toxic wo the lve, and amphotericin 
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may dag the kxhaey: Drags can ave caeher 
‘or yehicles that ate tle to ane indivi. Some 
adverse mactions ar allege and can cause 9 range 
‘ot reactons from dermis to anaphsatc shock 
Drugs can cause changes in the ki that make 
very sensitive to anlight. This ype of reaction 6 
«alle phonsensiti. 

(Other types of adverse respuntes include abor- 
tion iver or kidney damage, infertility, vomiting or 
slorthea, and cancer An wnsual oF unexpected 
reaction is called an Wiosynvane dag racuoa. All 
advene reactions should be reported to the drug 
manufacturer of the FDA. Ifthe report & made $9 
the deur company, the company is obligated wr 
foot the incest the EDA. 
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An altered pharmacclogc response ra drug that 
‘cated by the presence of a scons alld 
tbe mcractim. The normal response 10 the de, 
smay he increased or decresed a a consequence of 
this interaction. The interaction may be benef 
‘oc harmful tothe parent 
[Dg interactions can be classifieds pharmaco: 
Kinetic, pharmacadynamic, or pharmacentic. A 
phannscabinenic ineractiog sane in which plasma 
‘rie level of drug ae alered by the presence 
‘f another. This alteration may he due to changes 
in ahorption, dstritution, metabolism, or excre- 
om of the ether drug. Metoclopramide hastens 
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spsrc empeying apd promotes the delivery of 3 
tag to the small esine for absorption. When 
talcum an etiysine ate alministered at the 
Sone tune oly clean baa the taracyeline 
ana the compe & not sorbed. Deplaccmcnt of 
lfumi-bourd Urs Fy other das witha sreter 
bundy may reali an merase nthe fee 
Alu, leaing to an increased response, Many ds 
ane merbole bythe ytochwome P50 eneyne 
tytem fur in he Liver, and peveral drs ca ale 
ter the tivity ierewe or decree) ofthe P59 
ryt cusing aeration 

‘A phannacedjnanic inercton fone in which 
the action or efit of ne dake by anethee 
‘These rections cecurathe ito drag chon. Those 
setons ay fe angi (ever fa ls a 
fiat with yohimbine, able (CNS depron 
wit combinatins of preanesheni, or syengstie 
(ullooumilestmethopem combines 

‘A pharacetic tert cry when phy 
calor chemial rections tae place at ell of 
sing rags 1 8 singe o other container. 
“Amphoercin Bay form a preciptate when 
tied with electrolye sluts ech than 5% 
estos. Dice may preciitate i mse with 
eran dngp- Arp aa Fase may be 


chemically inactivated f mixed with an acid me- 
dura (Ares, 1996), 

Dag teractions are decribed ay involving a 
‘object dug (dhe one being acted upem) and a pre 
cipitane drug (the one that influences the oxher) 
(Mealy, 2002), Table 1-2 lists selected drug comb 
rations that may have undesired camveyuences 


Technician’s Notes 

1 genes recommended tht ming of digs 
inthe sane syinge or fuid adminustation 5y- 
tem shoud be avoded unless the drugs oe 
own to be compete. 


2.When tao chugs metabolized by the ver ate 
[ge one should antcipate a dug teraction 
3.Coraament use of drugs fom the “behavior me 
ye egy can case sevious problems ch es 
_sectore Spam of hyperave eactns 


DRUG NAMES 


During the course ofits testing, development, and 
marketing drag may he msgid several ifirent 
ramen. These multiple names can be a source of 


‘Table 1-2 Drug Combinations That May Have Undesied Consequences 


Preciptant Orug Object Drug “Consequences 
Beto Teele Reduced absortion of eacylne 
Ketoconazole goer, cyclosporin, tcyc rsdepressants Deceased metzboism of abject drugs 
Sucraite fu Deceased metbolsm of fuotoqunaiones 
Fuoroquinsiones Teepe Deceased metsbolsm of teophyline 
Omeprezoe {etoconezoe/taconazcle Decessed oa absorption of objet drugs 
Phenobathtal ——_Theophline, dancyine, beta lockers Increased metal of cbject ups 
(erechome P-480 inducion) 
Cimetiine Diazepam and Heophyine Deceased meabolsm of object drugs 
{yodomeP-a50 whiten) 
MAO nhs Amita, selecve sertninveupat inib> Dangerous accumulation of biogenic 
tor, icy anbdepresants other MAOs amines leading to scion syndrome 
oF hypertensive sate 
Teracyines Pescins Traces slow Baceal growth and in 


ibe persis that ae mest eflecive 
gait apy grovang bacena 
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confusion. For practical purses, drags are given, 
the following types of names: 


1. Chemial—the name that describes the molec 
ule structure of a drag These nates ae scien 
tically very ascurae, bur they are complex nad 
are umpearical for use i clic seins. 

2. Cade of Iaboratory—the name given to deus 
by the research and development investigate. 
TW keane for communeacion between research 
teams an consist of abbreviations aad rake 
ruabers 

}. Compendist—the name listed in the United 
Sates Pharmacopoeia (USP). The USP 6 the 
legally accepued compen that ls dewey 
and standanls oe thei quality and parity 

4-Ofcial—usaily the same asthe compendia ot 
genetic nie. 

Proprietury oe trake—the mame chosen bythe 

manufacturing company, When its registered, 

Inthe exchasive propery of the company. A 

raame that i shore aed cat be easly scaled 

In usully selected fr the proprctry name 

Feral copyright and vaemark les proce 

thi name. On drug container labels an puckage 

Inert and in drug references, the proprietary 

name can be distinguished by » sopercrpg R 

With w ltce sound ir alter the rime. 

6. Generie—the common naane chosen by the 
‘company Is not the exclusive right of the 
company, It may be the same as the official 
‘or comperadalnuene- These are drag ith 
patents that have expired, ot they were never 
Potente 


‘The following lusteation ilhaceates use of the 
various name categories. Ketaet, Kerject. Keta- 
vet and Vetalarare proprietary names for ketamine, 
hich te the generic and compendal name foe 
2-(o-chlorophenyl)-2-methyl-aminoeyclohexa- 
none (chemical name). Code or aboeatory names 
for this dag include C1581 and C1369 (Webb and 
Aeschtacher, 1993). 

Tn texthooks and other scholaty works, generic 
names bepin with a lowercase leer and peopne- 
tary names begin with a eapital leer This pac- 
tices followed throughout this text (eq. Ketamine 
[Kerner 
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DRUGLABELS 


“The Center for Veterinary Meicine (CVM) athe 
[FDA requires cht drug container labels wast list che 
following items (WebD and Aeschbacher, 193), 


+ Dr names (both generic and trade names) 
‘+ Drug concentration and quantity 

| Name and adres of the manufacturer 

‘= Conmolled substance statue 
‘Manufactures contol at lt aumiber 

+= Drugs expiration dace 


The labeling i als required so Ht instructions 
for uve ofthe drag and warnings of posible averse 
cect ofthe drug. Because the label on the con 
‘ainer wally has ln spaces any marlactur 
‘ers lac this aa saratio iatert, AB 
‘ses amall folder thar ie place inside the box 
with dhe drag caneniner oti prove a» tear 
portion ofthe label 

The rade name wally place fst om a de, 
label and ie scripted a bold erers (Figure 1-9), 
The generic name rypcaly follows the mide name 
to smaller print. The label rout display the con 
centration (trent) of arg and the total quan 
tiey inthe container. Dawg srength of 
‘expresed as mllgrams or units per dosage unit 
(mgt, ma/capae, and x0 forth), Some dug are 

A diferent concentetvns with similar Labels, 
ard underdosing or overdoing ean result. Wher 
the same deg is mketed 0 diferent strengths 
‘with similar labels, some companies se different 
soe of bottles for the diferent strengths and die 
play the concentrations in hold grin. Atropine 
and sylasine ae examples of drugs that are mt: 
Leted in diferent concentrations for large and 
‘sll animals 

“The label mst incl the name and adres of 
the manutacturer of the drug. This simpy x0 
thacone can know whom to conmce if averse drug 
reactions occur, o if other problems with the drug 

Drugs that have potential for ahuse hy fuimans 
ae conmolled under the Comprehensive Dray 
‘Abuse Prevention and Control Act of 1970, The 
Drug Enforcement Adminitration places drigs 
into cateairie or schedoles according to their 
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INBAZEN 


Broad-Spectrum Dewormer 
(at Suspension for sein ati and Shep 


Controls: 
‘Stomach Worms 


Inco Oh nge ahtand urn  Osterpa tea 


Intestinal Worms 


Tapeworms 
‘Mature iver Flake 


11/338 oz (1 gt 1.8 1102) 
NADA 1 Agro by FO 


Fioune +9 
Alb waning He 
Heath, son Pa) 


peter for ahuse and ragires that dhe Lael of 3 
onan foe a conta st 
fd with 9 
thie klenties whi 
frlite, Thi being int be pled sen the upper 
right sae of the eootaine abe 

aug labels are requted tof an expiration dane 
for the pexluct. This ie to ensure thie dagen 
drugs fave the intended sokty ana efeacy Drax 
ate voted during development #0 determine the 
fective shelf Me and proper storage conte 
Some drugs must be stored in refigeration. and 
others must he stored in lightsresean (are) con 
toiners ene thatthe shelf ile noe shorten 


compen ct dg a equ yf 


e+ 


mn ese 


nto (FOR) (Cues Pe Ari 


‘Somage merci om the abel Sn be flied ee 
fully ovat he exeacion date 

All drugs muse have alot ve hatch number os 
the label. The purpose ofthe Hot number iw allow 
the manufacturer to kr the exact tne st 
of padetion of the peuct anal che quality and 
‘quintty of the ingredients, The lot number de 
termined by the manufacturer and may consist of 
rember of mimbers std letters 

Ansther feature that ts often fod ot deg 
label hur i a rete by the FDA the natinaal 
«drug code (NDC) number. The NDC ie 10-iit 
‘number thie wlentes the manuacturer det 
the dre formulation, and the package te 


» 


Drugs oven for animals that may be con: 
sumed by humane must have the apprise with- 
‘lev ee iste othe set or lal 


The foetal government regues that bene acy 
ew animal health product can be machete is 
safety and efficacy must ke prove through castes 
resting This testing requires the expendicure of 
much time ana money It has ben estimated that on 
average, 10 yet a oew anal drag oe the mack, 
7 10 10 years of testing & requina at a coz of 
515 millon to $20 milion tothe manufacturer The 
‘sep this proces are outed in Figure 1-10. 


The development of new animal health prod 
vrs Fevins in the research and development de- 
partment ofthe manufacturing company. The com> 
‘pany wants ensue cat the drag not nly fe 
fad effective for animal ba alu af for the en 
imament and for the people who will consume 
‘pecsuct from animals eeated with the drag, The 
‘company rants toe certain tht mkt aa 
ale forthe product, thar it wall he produced at 8 
‘ast that i reasonable for consumes, and thatthe 
preuct will he proicale forthe campany, 


Regulatory Agencies 

‘The duce agencies of the US. goverment that 
regulate animal heath products are the FDA, the 
Enivemental Protection Agency (EPA), and the 
US. Department of Aencultare (USDA). The FDA 
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regulates the development and approval f animal 
drugs and feed additives throuch ts Center for Vet- 
trinity Mellcine. The EPA regulates the develop- 
smear and approval of animal eopieal pesticides, and 
the USDA regulate the development and approval 
of biologies (vaccines, senms, anions, and simi- 
lar prohcts) 


‘THe FooD ANIMAL RESIDUE AVOIDANCE 
DATABANK 


The Foot Aninnl Resue Avoidance Datshank 
(FARAD), a project sponsored by the USDA Ex- 


FARAD provides expert advice coneeming the 


avoidance of drug resides an ee no achieve its 
szoal of producing “fe foods of animal origin.” 
FARAD prnduces compendium of FDA-appaved 
hugs and provides information about wubb 
times for mill and prestaughter wichdrawal times 
for meat. The information inthis compendium is 
avilable online (wrefacnong) and direct tele 
hone access provided for situations 4 which 
‘lige informatie & nor sulci. 


‘Steps in the Development of a New Drug 
PReLntnany Trials 

Wher a new diag of product shows the potential 
for development by a conan 6 Bint subjected 
ton series preliminary eal. The company wanes 
two kow whether the pct will actully peer 
as expected, whether it has potently harmful a> 
one efacts, and whether it will be potable 
market, If thee concerns are satsfactely ac- 
sere, esting begins Fine the post bs tested in 
‘Taboratory spe ong such as acter, 
Yeasts of moka Compuret moss may be wed 2 
Simulate anima models at this tn 


Pecumicat (ANIMAL SAFETY) Thats 
Ae puliinary lings prove sation. dhe 
nett sep tole peciieal tale These tale 
tly are care sut with the ine of Liboetory 
iia to gwher teormation abot wpropete 
Anes ofthe ds A fe arg (er pecs) 
lmal ny be awe at well che ress och 
eccinal eias aesatceory, the epany then 
otis the arproprinte government agency that a 
rw dry sun ovestiition. It dos this by 
‘gan Investigational New Arua Deg (INAD) 
‘plication with the FDA. I the prabct a peste 
Cle, the company les for an Experience Use 
Fert (EUP) from the EPA. I» bulge n= 
valved, the company cootce the Animal and 
Plane Health Iupection Service ofthe USDA. 


CCUINICAL Teas 
By thistle, the mnufactoret ha compile encxgh 
‘nformarion wo decide whether the prduct should 
be tested in the target species. Thesc tests must 
prove thatthe drug i safe and effective, Potential 
rosie and adverse eects mnt be alentibes.Trssve 
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residue and withdrawal time information must be 
accumulated i the predct will ke wed in food 
‘predhcing animals. Powible tie effects om preg: 
rant animals ae explored, along with information 
aout che potendal for birt defects (teratogenesis), 
‘Shel life sues alr mut be conducted estab 
Toh expiration dave dats. Results of these studies 
are valiated through the we of statistical analysis, 


‘SUBMISSION OF ANEW ANIMAL DRUG 
‘APPUCATION 

the morfactaring company decies «0 market 
the drug, i chen aust file with the FDA a New 
‘Animal Drug Application (NADA), Procedures for 
‘estckes and blogs sim 


FINAL Review BY THE FOA 
Volumes of research are submitted to the FDA, 
EPA, ot USDA for review: Approval and Heense 
Sor ranufacture are grad if the appropriate 
agency vats the mfornation, 


PRODUCT MONITORING 
As Tong as predoct is marketed, Wis rnontored 
‘censtantly by the commun andthe goverment 10 
‘ensue ts conrinuing salty and eficacy, 


Tae Green Book 
The Green Bk 0 Ht of all animal drug rats 
that have heen apywoved bythe FDA for afer aid 
‘ccc This lit as int publhed in 1989 a 
cospertive, nonprofit effort between the USDA and 
Ving Polytechnic Intute and State University, 
{et forded throw an teraz agreement he 
tweet the USDA and the FDA. Moaly ulate ate 
smade to che list, ana the entie Ise publed each 
Jarry. The Green Book js nealable electovicaly at 
the FDA-CVM Weeld Wide Web ste (hepsi, 
Shapcve ereenhonkjerenbck em), 


FEDERAL LAWS RELATED TO DRUG 
DEVELOPMENT AND USE 


Tn 1906, Congress pased the int legislation de- 
‘signed to regulate the manafacture, se, and sale of 
dross Table 13 proves a st of the major act at 
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‘Table 1-3 Feseral Laws Regulating the Use of Pharamaceutics 


Summary 


Date __Legslation 
1958 Food addives amendment 

1962 Ketauver aris amendment 

1968 Avimal drug amendment 

1970 Comprehensive drug abuse and contol act, 


‘Regulation of substances added to food for human 
‘onaumpton, Delaney clause proved that na add 
twe may be added ft auses cancer n humans 
annals 

Proved fo salety ac eflectvenes of drags by sit 
‘coral of manuacuring for new anal Ses 

Prove reson fr new ania drs. 

led conoed sitsances it Schedles according 
to thee potent for abuse. Caled for regstatian of 
eters 


logitation passed before the 1990. aed describes 
the sumiicance of exch 


‘The Animal Medicinal Drug 
Use Clarification Act 

In 1994, Congest pased the Animal Meticinal 
DaugUse Clatheaton Act (AMDUCA) This lexis 
Jann made extrlabel ase of approve veterinary 
slags legal under spocic wellslefined conditions 
‘Thinwct came nbout because ofthe lsbying eet 
of the American Veterinary Medical Awectation 
(AVMA) another groups in sponse tthe FDA, 
which hid tightened its policies om extalabel use of 
veterinary drugs Previouly, veterinarians had heen 
permitted to use any drug as long a ic could be b= 
sly obtained, ws used acconling to sca profes 
sonal pictice, and let ro resale in fal prado: 
(Coppoe, 2003), However, publie concerns over 
food safety isues related to residue of substances 
such a diethyslbeserl chloramphenicol, an a= 
HHhites came the EDA to sue complkance pobey 
inuidelies (CPOs) that made extralabel we legal 
Even though the FDA. would not outinely prose 
‘ute veterinarians for extralahel neater ance of 
the CPGs, practitioner nonetheles were placed 
te the position of breaking feral Lie to meet 
thie obligations ro animals and thet omens. The 
AMDUCA allows vercrinarians to legally lect the 
‘most efficacious drugs for their patients. The AVMA 
feud an AMDUCA Gralance Brachane on 1998. 


This brochure ctlines requirement of the set and 
‘peovides an aleithon that can be wed wn determine 
twhn extralabel use appropriate 

"A secthe of the AMDUCA seats that che FDA 
may protubie an extalakel we in animale if the 
agency finde that sch ve presenta to the pubs 
lic heal. The following drugs and substances are 
reubibjed for extalael we in all foslprsacing 
‘vnale 
‘Chloramphenicol 
*# Cleabuaerol 
+ Dicthybeihesral 
+ Dimetribiale 
*Ipwonilzate 
+ Other naam 
+ Furulddooe 
Sulfenamide druss in Intatng dairy entle 
Sulfalimetboxine slfhromomethasine, snd 


+ Phenylbutzsone in dairy cattle 20 months of age 
ad older 


‘Compounding of 
FDA appnsved drugs ate Labeled for specie ther 
‘atic uss in defined species. Because veterinarians 
‘ust teat a variety of animal species that may vary 
realy in Sz, it nor always posible to use an 
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approved drug for every clinical simation,thete- 
fore, veterinarians may have to dilsre or combine: 
(corapour) existing mescations- Fr example 
may be in the hest interest uf a horse to combine 
rmore than one drug in 2 single syringe to minimise 
the number of injectins, fe also may be escatial 1 
dliute an injectable gent 0 okt an appre 
‘eoncenttacl fe ind of mane, oto pepare aA 
dntidote (eg, sodium sulfa) that s no commner- 
cially avaiable. Nove ofthese axviies woul be 
Permitted under strict ierpretation of FDA rey 
ulations, which traditionally have not cstinenshet 
the act of diluting combining dag from the ace 
‘of manufreruring, Any alteration of a drug by 3 
veterinarian oc his or her employee that changes 
the concentration of the active mgredient, the 
preservatives o the vehicles reuls ta a ew ane 
‘mal dag thie i subject ro the FDA appeal pro 
«ex (David, 1997), Recogcing the diticultis 
lunpored by these regulation, the FDA. suc a 
CAG (608.400) in 1996 9 ecer define the 
<onaltions for which compounding Is permitted 
"Thete conditions inchale but may nor be lmited to 
(1) Alenetcation of leptimate veterinary medical 
red (2) the nee! for an appropetate regen for a 
pamicular spesies, see, pnd, medical conde 
tions (3 lek of an approved animal or human drug 
that when ws at labeled wll reat the consitions 
ara (4) to lore tne interval for securing the 
tr tte the conn, 


The Veterinary Feed Directive 
‘Congress establishes the Veterinary Feed Directive 
(VED) a prt of the Anil Dro Availity Act 
of 1996. The VED established a new caeory of 
dus “as an akerative to prescription stat” oe 
Certsin antimicrobial animal feed aklitves Before 
this directives all ommercally available animal 
dwg fuse in meicatel feds were avalahle va 
an oveeche-counrer basis The VED therefore peo- 
vides the FDA CVM eater conto over the we of 
some new animal feed witives. Use of VED dss 
requnes 9 val. vetermanatypatent-chent ee 
Honship and the smuance of a VED form by a vet~ 
erinarian. The animal producer must secure the 
‘VED form from the veterinarian and rust prescot 
‘eon eed mill weceve the mediated feed 
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The Minor Use and Minor Species Animal 
Health Act 

“Theres 9 shortage i the United States of ap 
proved animal drugs intended for use i ess com 
‘mon animal species of those with less common 
‘conditions. The drugs that do exist may not he used 
legally 4 the animals that need the treatment. The 
Minot Use and Minor Species (MUMS) Anioal 
Healch Act of 2001 i antended as mechanism ro 
provide FDA-audhorzed drugs for those les com- 
mon species and indications, starly 0 the bur 
mam Orphan Drog Act of 1983. MUMS specially 
Lefines the provision of labeled drug for minor pe 
lex including sheep. goats, game binds, emus, 
ranched deer alpacas, Hamas, deer, el, rabbits 
seine pigs pet hind, reptiles, emnental and 
cher Ssh, hellish, wife, 200, and aquarium 
anamals. MUMS is also designed to provide major 
species (ex cas, dows, horses, ene, wine, (UF 
Key, chickens) with needed drugs for uncomtms 
Indications (anor wes) 


DISPENSING VERSUS PRESCRIBING 
DRUGS OO 


Although most pbyiclans peescribe drugs, mst 
veterinarians peescrte and dapense thers. The pee 
ray remo why veterinarians maint a pharmicy 
te thee onpital tha drug sales represen ai 
seetant source of come, Foe anieal prairie 
‘in particular we pric rom drug sales supplement 
their income Fecaie it may be dfn er thee 60 
charge sulerly for thei time. Another ten 
Why veterinarians dipense drugs fom thet hosp 
tals shat human pharmacies usualy do not stick 
‘veterinary drugs A few drugs are avaiable only from 
human pharmacies, and thers are used inte 
‘qucotly that veterinarians ind it are practical and 
‘economical to write a prescription for them. 


‘(MARKETING OF DRUGS 


Pharmaceutic products are purchased by veterinar 
tans frm various sources. Some products are pur 
<hmed directly from the manufacturer by telephone 
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cor by mail others are obeined from sles represen- 
tatves (detail persons) who call on veterinary clin- 
tes. Distributors (wholesalers) are companies that 
uy prodsets from many dient manufcrurers 
and then resell the products to. veterinarians 
through sales representatives or by phone. Generic 
‘drug companies sell generic prshcts under theie 
‘own label, wally by mail onde 

Mest of the pharmaceutic manufirures are 
lange companies that have sepaate divisions. One 
division sells prodvcts to veterinarians only, and 
the other sells over the-counter prelots It showkd 
be noted thatthe statement “soll to graduate vet~ 
étinarians only oma drug label does nox mean that 
the product im prescription dr. It only indicates 
vans policy of the company. Ina few instances, 
the same practi sold under diferent labels 0 
veterinarians only and to overthe-counter mar 
kets. Some feed stores and cooperatives are abe #9 
sell overthe-counter product (similar Wo prskats 
sold by veterinarians) to consumes at prices ower 
than veterinarians can charge because of the quae 
tity purchasing power of the stores. Ths can be a 
source of tension between veterinarians aes retail 
‘markets. 

In recent year, Ingemet phatmacies have 
emerged on the matketing scene. Many client t- 
temp to use these resources bec of the reskiced 
ox of some products. The primary concern in the 
veterinary coommunity bs the some Internet phar 
rmacies ar supplying prescription drugs to comsun- 
‘rwithout the authortation of a veterinarian with 
1 veternarian-clent-patient relationship. The pre- 
scription may be bsved by an cuvofstare veter 
arian who responds to cent questionnalte infor 
mation, rather than through actual patient and 
client contact, Solving these problems may be di 
fcule because the FDA regulate the daz prxhats 
themselves, not the practice ofthe pharmacy. The 
board of pharmacy in the individual states where 
the Incemet pharmacy is located and registered 
regulates the practice of pharmacy. The Board of 


‘Pharmacy in sates where consumers are given pre= 
scriptions enforces requtements for out-of state 
‘hamacies. The AVMA advocates rogram 
‘called “VIPPS" wo validate che legitimacy of ealine 
‘Pharmacies. VIPPS (Anonymous, 2007) isa volun- 
tary certiiation program that was created by the 
National Ascocation of Boards of Pharmacy. The 
VIPPS seal of approval validates that the online 
‘pharmacy s anpropriately licensed and is conduct- 
‘ing busines legitimately. related issu i the sale 
of “ethical products” by these Intemet companies. 
‘These are product for which the marufactrer has 
woluneanlyliited their sale to veterinarians as 4 
marketing decision. Some fea and vick control 
products are ethical products registred with the 
EPA or the FDA in the overthe-counter category 
lrmproper sale of thee ethical predcts may the be 
fan ethical rather chan a legal sue 
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REVIEW QUESTIONS 
1. Define the fllowing terms: Spleen 
4. Agonist Lmtestine 
k Cantraacication 11 Drag wully pouch tics by combining 
« Efcacy with specific cella 


A. Overthe-counrer deg 
«Prescription dg 


12, The drug name thae i chosen by the manue= 
turer aod thatthe exchaive propery of that 


1. Receptor comma called i 
1 Therapounie doe 13, Whae ane st ean chat ast he included on a 
fh Withdkawal rime doug label! 


1 Veterinarian <lent prient elaronshiy 


2. List far ouneer of dg wel dn Veterinary 
medeine 
3. What ae our components ofa drug regimen? 


4 Dicuss the conditions th mast he met before 
‘valk veterinatan-client-patinr relma 
at be shown ext 


5. Disco the respons of veterinary teh 
fica in the adainistration of deug oer 


6, Describe the equence of event that drug 
tuners fom nhninieation to excretion 


7. Lat TT pombe routes for adeninstering 2 dee 
‘ua patient, and discuss the advantiges and 


14. What ae dice goverment agencies that regu 
late the development approval ad seo wn 
‘nal heath prs! 

15. Why do many veterinary clinics dopemse 
rather than preseribe most of the drs hat 
they ane! 

16. Desrbe de marketing ot animal eal 
ehuets 

17, AI FDA approved veterinary drugs ae sted 
tn the publication entitled 

18. What 


‘the purrose of FARAD? 


19, Exvalabel veterinary drug use wat made lyal 
under prescribed citcumstances) by what act 

of Congpeat 

Deetne compeunding 

‘What ate the pena danger of eden in 

animal procs! 


22. Lise three clases of drug nterctions 


Aisacvantages of each, 
List some of the factors that wdlvence dre 1 
absorption. 2 
9, Most bictranormation of drags occu 5 
which ofthe following! ‘Drag interaction can be anticipated when fw 
4. Kulney Shas are gwen that are both metabolized by 
bh Liver the 
«Spleen 24. Deine “ethical rode 
4. Pancreas 


11, Most drug excretion occurs via which ofthe 
follwine 
a. Kidneys 
i Liver 


25, Once a drug has been hiotransformed, i 


‘a resson so une adr 
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27. The diagnostic method of choosing a drug is 

Inne om al ofthe following except 

4. practieal experience 

by assessment ofthe patient 

« obuaining a history 

A performing laboratory tests 

28, Extalabel ine means 

sold over the eouner (OTC) 

1. using drug in away noc specitied bythe 
label 

«amin dag acon othe emp 

4 decking how log the drug should be given 

AN be rine os sees cher 
lan-clint-paient relations 
©. The verosian hes wen sel ted ll he 

lies pets excep dg foe which the owner 
would ike wo buy heartworm peeventaive. 

1. The veterinarian has sumed responsiblity 
for making clinical judments about the 
Fhealth ofthe aniaal(s) ana the need for 
‘reatment, and the client has agreed to fol- 
low the veterinarian’ instructions. 

‘6 The vetennarin has ufiient knowledge of 
the animal(s) to fae w diagnosis The voter 
‘marian st have recently seen the anil 
tnd must be acquainted with its husbandry. 

AU. The veterinarian must be availabe fo fallow 
vp evahution of the patent 

we. Is the complex sequence of events that 

‘cur after a ceug is aceninstered to a patent. 

a Hallie 

1b Metabolism (bitransformation) 


aeally 
bby injection 
ost 
aD 

2. 1s the body’ ability 10 change @ 


‘rag chemically from the form in which ie was 
‘administered into a form that can be elimi 
fated from the boy. 

a Halle 


35. The __of a drug represent the degree 
whic a drug produces its desired response i a 
patient 
‘2 pharmacodynamics 
bb pharmacokinetics 
efficacy 
4 metabolien 

4. An averse dug reaction is always life threat: 
ning. 

a Taw. 
i Fake. 

35. All the following agences regulate animal 
health products except 
FDA 
EPA 
< AVMA 
LusDA 
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Routes and Techniques 
of Drug Administration 


LEARNING OBjectiVes 
‘Aiersdyng hs chapter, ou sal eae 


{Daca the many types of aailable drug forms 

2 Last and explain the five rights of administering mediation. 

5. Name available type of syringes and needles, and describe thelr 

4. Corrects read does syeinge 

5. Explain dhe techniques availale for alavstering medcation 
the routes commonly wed, and how the treatment should be 
mented. 

6. Desctie whats involved in peeparing a prescription andl expla 
how the precripeon posted to the medical recon. 

7-List the US. Drug Enforcement Administration (DEA) rule: 
‘ment for keeping inventory and dispensing controlled substances, 
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[Cemunten A wany secreton ofthe glands ofthe ex 
‘eral eo canal 
[COUNTERRRTAKT. An agen tha produces supe 
‘ical itation thats intended to reeve some other 
ination. 

[Crea A semisolid preparation of ol wate and a 
‘metal agent 

Eunnr & hydroskcoholic Rau tht contains sueeten- 
‘er favoring and 3 medicnal agent 


[Lament A medcne in an ly soapy, oF akeahoic 
‘vehi tobe rubbed cn the skin 0 releve pn 


Emuisiow A medicinal agent that consis of ly ‘oF cay 10 alow vou 
Substances dispersed ian aqueous meu wih SUSPENSION A pepartion of sold pariles depersed 
an ative to sable the depersion. (nega but not dsohed in . 

INTRODUCTION in aves putin response to that eaten 


In o busy veterinary practice, a veterinary techn 
cam often stminsters treatments ordered by the 
veterinarian. Proper alminisratkin techodqves 
shoul be ured along with asurate documentation 
fn the mesic rear. Aisitonally, a veterinary 
techictan muse be koowladgeable sboue dnage 
forms syringe constraction, od hatch marks and 
must he able to draw comet amounes of medica 
tion within w syringe, know che five tights of drag 
'xiministration, be erpuble of administering medi 

nus by ll avavahle routes, he krowledesble 

tea of cllent education reganing drugs. aed 
know how no properly hana coarslled sub- 
stances, Proper documentation of administered 
treatments tof utmost importance and envares 
thatthe sume treatment ts nor repeated by eee 
seterinary perwnnel, Koala of averse rence 
tions that animals may have to parecular medica 
tions i aio crucial The veterinary technician is 
the veternarin’s mest important eraployee in 3 
hay practice Through observation of the peat 
dlring treatments, the rechiician w able £0 peo- 
Wide the veterinarian with infiemation regan 
the patient's response, The doctor, thus informed, 
ssn ea reach decisions rogieding alten 
the teanment regimen. The technician who recop- 
pies the importance of administering proper trat- 
meat to the potent and who wes observation skills 


an invaliaHe ast s the practice. 


ROSAGE FORMS 


Pharmaceutic companies manufacture dus in var 
feu forms Some drugs ae avaiable watt of 
Somers may he avaiable fe intration 9 
‘aly ene fem. Moat pharmaceutic companies en- 
ervor to provide consort to dhe patient and t0 
fenwore cate of admimatration when formolaing 
thei drugs. Some commen drus preparations may 
bbe adminintesed onaly, parenterally, eheowgh inha> 
Lacon, ieearecally, and ropcally, The most com 
mon type of preparation is a oral medheation, Oral 
Pecporations are usually easy to administer, have 
cexerded expeatin dates, ane are manutictaed 
‘enufoemly with respect to the content of the deg 
Tablets are the most commonly wed oral form 
(Figure 2-1). A tablet may be acored or unscored 
A scored tablet fae tnentions that have beer 
sae isto ws surface, allowing ito he broken in 
halves or quarters. Therefote, «scored tablet pr 
vides a way of administering a smaller dose tthe 
patient. A table tht ir unscored may be cut into 
2 smaller sie with the we ofa ill cuter device 
However, scored tablets beak sore readily and are 
Jess likely to fragment, Some tablets whose drug 
tse may be imitating to the gastrointestinal tact 
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may be ent 


made of gelatin and glycerin. The contents of 3 
capsule may bein powder o liquid form, Caples 
ray be advonnages ro we because they allow 9 
poten ro he eeated without an unpalatable ance 
ming into contact with the neal mucosa. Unor 
tunately, capsules cannot be broken down the way 
1 scored blot can to provide a smaller dove. Bo- 
Juses ate lange vectangular tablets thar may be 
scored of unseored, Bolus ate asad in the treat 
ment of large animals (e eattle, hones, sheep) 
otuses unlly wre alminstered to hovines with 
the and of a special instrament calle hall ge. 
[Liquid preparations for seal aesnistation nay 
be purchased in several different forms (ei 
tures, emulsions, eyrups, elixirs). Mixtures consist 
fof aqueous solutions (ke, water) ae suspensions 
foe oral administration. A soll separ 
rates afte long petiods of self lie and ease be 
shaken well before i wed, to provide a ufone 
‘dsc. Syrups often are ned a nigh resis: they 
santain the drug aa a favoetng in # eancenteated 
toluthn of ar ware o ote acne gui. I 
veterinary medicine, an antitusive (e. Toebuge- 
sic) may be mixed with a liquid vieamin (ee, 
Lixotinie) to ensure move palatable rst fr the 
potent. Elisies wally coast of a hyrealcabolic 
Tiquid char contains sweeteners, Ravoeing, and a 
medicioal agent. Emulsions consist of wily sub- 
stances igpered im am aqueous medion. with an 
‘ukltve that stabilizes the mixture All Iii oad 
medications should be administered slowly ro al- 
low the patient to swallow Before more liquid ie 
sven, Rap administration of oral mediextion can 


result in aspiration into the lungs, thereby causing 
‘olmonary problems. 


Technician’ Notes 

Rapid adirinssation of ral mecaton can cause 
the Sgud to be aspirated into the lungs, thereby 
‘causing pulmonar prblems. 


Two forms of parenteral injecion ave avalable: 
sedans and eplants 


“eo fms of aconeral notion that ae avai 
able are injections and implants. Injections wre 
‘lable a sngeskne win, line vay a 
-pules, or lange-veilume bottles, which may he used 
{Dadmunier travers nen (Fyre 22). 
il wea burl thor tr cae wth » ber da 
‘hag. A vial ney conesn a ne dine o ml 
ripe doses A sinygle-ddowe vial aust be discarded! 
tet one we (doe: Malidne vial conan 
frecratves thar cable them to have # lnger 
‘hat ie thos they may ke aed fore th ene 
‘ine. Ampules contain «ingle din of meet 
‘a nll pla concaer with th ok, which 
isu cred chat canbe nape ff ml, 
Some das may Few i slat md may 
rps reer wth ere water on anther 
‘Stn these maybe wa smelt fore 
th (oer 2:1), 


Technician’ Notes 
Wt a good iden to place paper towel ove the 


neck ofan ampule bore breaking i 2 protet the 
fingers frm ss cs 


Syringes and neoiles are wl for parenteral a 
sminisration of dass (ox 2-1) Thisequipment must 
restr. rus should never he stor in syne for 
along ane fof adhninsvarion occurs because 
‘ene drugs may be absorbed int the plac makeup 
of the syne, resuking in an inadequate doe 
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Reconstitution of a Medication 


Materials Needed 
Syringe of adequate site forthe amount of dent 
‘uth needle atached 

708% icpropy alcohol 

Cotton sab 


Procedure 
1.Glaan the rubber dlaphagrn of the mediation 
vial and the divent vil with an aka Swab 
Figure 25,4). 

2, Remove the needle cap and pull back on the 
plunger to fi the bare! witha equa othe de- 
‘ed amount of vent. ject the arnt the vil 
of llvent to create postive pressure and to ease 
‘wihawal (gure 2-3, 8) Invert the divert val 
{and withdraw the desired amount of divert 

5. Inject the dient into the medicaton val and 
wthekaw the syinge and needle: Shake the val 
1 maxwell (Figure 23.0) 


4. Postive pressure may be created in the freshly 
‘med mediation val before the desed amount 
‘of medicaton has been wahdrawn, Once the 
‘mediaton has been withdrawn (Faure 23D), 
label the syinge # needed or administer the 
‘rugto the patent Aer wihdtavang the patients 
Imedicaton, dispose ofthe val or store t acco 
ingtothe label 


pyrighted 


rial 


Syringes 
Syringes ae avalable in varus Ses and ses. The 
ox commonly used sues or 3% 6 ra, 12 oA 
20m 35 ml and 60 mi Sjnges ay be ordered am 
the manfacver with or wie 2 aad rede 
he tp ofthe sping, where the needle ataches, can 
be one of our pes: erik ip (me 24,4), sp Hp 
Figure 2-4, 8), eccene ip (ese 2-4, C) ox cers 
ip (Figure 24,0) Esch ype of ip has on ach 
‘and advantages and is cen chosen Decasse 
Personal preference. A compete synge canst of @ 
Plinget, bare hu reed, and dead space (Fgue 
2-5). The aren in which fi ean when he plunger 
is completly depend scaled dead space, 


‘cenes the proper amount of medne, some liquid 
remans in this dead space thus wasting the drug ad 
casting the practce money. Ths 1 ako importa to 
remeber when a wbeteuin yinge is used to daw 
Sp consoled substances. The dea space il case 
the consoled substance log book to reflect more al 
the contd substance than actual in the via 
Thus the dead space should be considered when| 
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spice the needle ses ito the TB syringe instead 
‘of anachng oe tp 


Mada ge 
‘Amutdosesjnge (gute 2-7) i common) used fr 


‘epested eyectons ui te baneis empty of medica 
‘son. Ths tpe of syringe may be disassembled and 
defected fr reuse 


ean singe 
‘An si serge (Figure 2) wsuly& supplied with 
3 25 gouge needle and, diferent or other singe 
‘thas no dead space. The syringe © died nto uns 
‘rinad of lle and shuld be ued oe fo 
eiyecton, 

eve 29 Busates the eporance of being fai 
sie deren peso ingen he nts of me 
‘Siremert found o each, Th pecssay 10 erste hat 
‘one can daw up an eccutate amount of mecon, 


« 

a Froune 28 
Don sping th ne ached, 

{Couray Sewood Modal St Lous, 

wo} 


osm 


‘Bamps of fow read amounts 
‘medal tad na yg 


‘onenued 


4 


Nees 

Needles ate avaiable i varius snes and ayes, but a 
needs have the following tee pers: hub, hat and 
eve (Fg 2-10) Nea sizes tary by gauge and by 
eng Table 2-1, The gauge refs the rade dar 
eter of the shat the lps the gauge number the 
ar 
sured from the ip of he hu to te end ofthe shah 
Lengths lnger an 1 ich usualy ae used ge 
animals and cccauonaly for biopsy, The bevel he 
ene of he opering atte needle wp ®s- ofan help 
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when veripuncse is performed fo have the beveled 
‘Se ol he reed taong up bere the need i 
‘Sete the patent. 

Seeding needles (Fgute 2-11) may be up to 
‘Sches lng, are lange gauge (1410 16 gauge, and] 
\sualy are ised for cbtaning blood ftom catl| 
fd stine These needes are made of stares ste! 
and we resable ater proper dearing and disinfecting 
Bopsy needes (Fgure 2-12) ae used for brain 
bone merow of SoM issue ond organ specimens 
These nels vnym size nd style, 


ASooch SatestWendng ele 


Fuse 22 
‘stale el ips nee 
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Technician’y Notes 
Al used needles shouldbe discarded pope nto 
sharps eootaner 


Aimplants are very hand sterile pellets that eon 
tain a chemical or » hormonal agent. Implants are 
inserted subcutaneously and are absorbed by the 
tas over an exter te. Growth hormones are 
sommonly manufscured in this form foe use 
atte and are implanted i the subeutancousdowal 
pect of the ene 

Topical medications are available én several 
fora, Liniments ace medicinal preparations foe 
swe 00 the ski as 9 counterieitanr oF wo relieve 
pin, Lotions are liguid suspensions a solutions 
With soothing substances tut may be applied 
the skin. An otment sw semi prepuestion a 
cil and water, pha medicinal agent. The water in 
fn ointment evaporates after application and 
leaves the drug bebo the skins surface. Dust- 
fie pomlers (es flea permet) ate minturen af 
slugs in powder tras foe vopial pplication. Ad- 
Aiionaly, powders may have adiorkent (com 
arch) oF lubricant (talcum) properties. Aerosols 
sre drugy that have been incenporste nt «suit 
ble solvent and packaged under presuce with, 
propellant. Dusting powders and aenomol ate co 
‘mon forms for some topical insectickles and woursd 
Are. 

‘Mieroencapsulaion ts drug fon tat stb 
lies substances commonly considered vaste 
Microencapsulation alas may be sed for dewge 
Ineended co be released slowly over 9 period of 
time (ests moxdectin [ProHest_ injection) 
(Note: PaoHeart has been taken ul the marker) 
When the drug’s active ingredients are microen- 
capsulated, 2 procective environment is formed 
tains harmful substances and the sabviey of the 
product i improved. Microencapwalation co- 
pletely masks the favor of a deug and allows eal 
treatments to be administered with greater case 
beats the patient is unable to tate oesmell the 
ingredients. 


DRUG PRESERVATIVES 
AND SOLVENTS 


Je adi to che acive ingredient, many drags 
‘contain organic of inorganic agents skdtives or 
‘phannaceatic ais, These inactive (or inet) ingre 
ents fcltate able administration, improve sol 
‘bility, or increase stability. Athoogh the quantity 
‘of inert angricnts i usally small, these ingrodl- 
cents can cause avers effects, oF a patent may be 
sensitive to or may smell the ingredients 
Parenteally administered dra often contain 
chemical preservarivs thar ae we 40 prevent de 
sanction and low of potency through wiatin or 
Indofe: The arose of preservative in the formu 
[ecw of poreerally abner drs ae 
erecentitin and the seamen wlan 
soul be we immediately to prevent the posaiity 
‘of fang or hacteal goweh. Putin ofthe drug re 
‘duces the effctivenen of the preservatives, Most 
‘ds ave wate lle, although sme misy nea a 
dives to increase solubiliy. Glycol are ane example 
‘of aitves ue increas ality, Generally pro 
pene elool and pohethyfeneelyols te prefered 


Technician’y Notes 
Some vasnes may contain antbio preservatives 
(Care should be akan by porsonnel dung recanst- 


tuto of these vacones because hqud tht expen 
from the rubber sea of the vil coud be sprayed 
‘nadvenendy ito an allege person's eye (€, 
those persons wth hypersnstieyt0 pencil. 


(DRUG ADMINISTRATION __ 


A veterinarian initiates administration of dry for 
erste pura. (Ie is unlawtl fora wetennary 
technician wo precnbe digs for an animal pant.) 
“The rile ofthe technician to administer dns tthe 
tient on the onder of veterinarian. When ding 
this a rchnitan must ales fll the fiers 


1 Right patene 
2 Right druz—check Lael three times before 
administer the dr 


pyrighted material 
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5 Right dose 
4 Right mute 
5. Right time and frequency 


Oral Medications 
“The most common forms of drug therapy are tabs 
Jets and capsules. These are easily administered 
(Procedure 2-2) and ate sometimes used in coe 


By flowing these rules, technician will eff- junction with other deus forms 
lent and efectvely medica a patient. 

Oral Administration of Tablets or Capsules for Dogs and 

Material Needed 

Mediation in tablet or capsule form 


Piling gun (optional) (Figure 2-18) 


Procure 

1. Hold the arias upper jaw wth one hand and 
apply pressure against the upper premolars to 
{use fe mouth to epen. 

2, Push the mediation over the tongue ofthe eb 
ral with the other hand or wth te pling an 
igure 2-14), 

poe eras ot, 

‘Ital swag by blowing into the annals 

note enor nubbng ts tt (ge 2-13) 


at 
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Oral Administration of Tablets or Capsules for Dogs and Cats—cont’d 


Technician’ Notes 

Cosing the tablet or capsule wh palatable sub- 
stance such as Cat Lax, peanut bute, or canned 
food may hep pling dieu animal 


Froure 216 
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fa Lange acinal,» balling gun (Figure 2-16) 
wed co administer boluses With proper restrain, 
this uualy ne to dc 

Liquid oral medications may be administered 1 
sell animals though 2 syringe with the nee r= 
‘moved (Procedure 2-3 and Figute 2-17) in seae 
Instances, through an orogasric or maces tube. 
“Mont liga medications are male palatable ro ene 
‘xiministation. Oral liquid medications ae xed 


Fouee 27 
A sge witout 2 needle may be used 1 dinate onl 
Kaas redex 


commonly in exotics and may be administered 
through the drinking water or an regain 
lange animals, 4 stamach tbe uly we ta 

inster oral liquid medications (Fiqute 2-18). la 
cattle the stomach tube i pased through a Frick 
speculum (Figure 2-19) 


J- Remember when administering orl medications 
‘tat tales longer for a dug tobe absorbed to 
‘the bloodstream by is route a¢ compated wih 
parted ejector. 

2 Dornot se oa adrintation in animale that te 
vomaing 


‘opyrighted r 
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‘anes ts be maybe ed arn at 


rmedeatons ate or hoses 


PRUE 
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Oral Administration of Oral Liquid Medication With a Syringe for Dogs and Cats 


Materials Needed 
Synge with the needle removed or om dose 
syringe 

(ral mediation in qu fer 


Prscare 

1. singe wih the caused amount of 
meecation 

2. Tithe animal's head up shh. 

3. Insert the tin of the syinge into the enimats 
check pouch (Figure 220). 

4, Administer the medicaton slow, 


Techniciaw'y Notes 
‘tachment of a F12 eat Infusion Canuka 


(lorgensen Labonte, Loveland, Colorado) 
handy for admanistering ort quid mecaors. 


Parenteral Medications 

Parenteral mlministration (i, injcsion) of lgohd 
medications may be wed alone oF conjuncture 
with other forms of medication. Some conditions 
tre unfvorable for oral acninirition (en 
vomiting patients), and some drugs are available 
‘oly for parenteral administration. 


Approximately 10 routes are used commonly for 
‘parenteral ministration of dues: the most com 
ssonly wed ate the intramuscular, subcutaneous, 
and intravenous roues (Figures 2-21 to 2-23). A 
veterinary technician must he aware ofthe proper 
‘route of administration for each drug. For those in 
doubt the route of administration wsually slated 


yrigh 


d material 
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‘the drag abe or the package insert. Soret, 
completions may esult after parenteral dani 
tration of » drug. Common complications include 
lent, necro nd fection of the injection 
site. Simetines. alleezi reactions 9 medhicathons 
‘may occur Clinical sans ofan allege react a 
teria parenteral drag has been administered include 
swelling around the face or extremities, raised 
bumps swellings on the skin’ surface, edema, and 
sallation. Hany complieations are observed these 
Should be eporte immesiately ro the veterinarian. 
Care should be exercised when an intramuscul 
Anesth iv anninitered, a that nceve damage oe 
sceulental injection nts vein or amery came 
avoided, Negative pressure shoul be applied to the 
‘Plunger of the syringe before an inramuscula (or 
subcutaneous) injection is performed. Should any 
Hol be observed in the hub ofthe nelle, the 
needle should be redirected of removed. Care 
should al be exetched when inrapertoneal in- 
Jections are provide, so that peritonitis doce not 
develop and damage v0 the abdominal viscera 
thes not occu Proper adminstrtion involves 
Inowing (1) whae equipment is needed, (2) how 
the dose should be calculated, and (3) the proper 
method for withdemwing and administering medica 
tion (Procedure 2-4). 


Copyrighted image 


Lnravencus (IV) aeinstration allows rhe mot 
rapa and efecive drug administration (Procedure 
2.5), 1V therapy ts used mot commonly to maintain 
‘a restore did and electra balance, to admin: 
‘ser rg and to transfoe blown. IV alin 
fier alt used when the medication i contend 
cated for other routes of adminintration. Sites for 
IV aakminitration inclu the cephalic vein, the 
Jusular vein, the lateral saphenous vein a sme: 
tines the femoral veios Long-tenn IV thera 
‘het achieved wit the cephalic or jugular veins. 

I some cases, an animal may need repeated 
1V injections. The veterinarian may onferthe place- 
ert of a eaellng IV catheter in a ete 4 
Jessen vein damage and pain forthe animal (Proce 
‘dures 2-6 and 27) 


Techniciaw’y Notey 

AW catheter ust be removed ate 72 hours an 
replaced wih 2 new one Time can be accounted 
for by wing (¢g. use a permanent marker place 


‘ment tae on the adhesve bandage that secures 
the 1 catheter in the animal's ven. Additonal, 
IW ung should be changed ae «24:12 48-hour 
pesod 
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Parenteral Administration of Medications—Intramuscular or Subcutaneous 


Materials Needed 
Syringe and needle (Figte 2-24) 
Parenteral medieaton 

Coton swabs 

7oR% iopropy alkohol 


Procedure 

|. the Synge isnot supped readyto-se, fey 
aac he pede the sg. 

2. Swab the bate's rubber wh cotton 
tare seuraed racket 

3. Remove the needle cap insert the neede at on 
ange into the rubber aphagm. and widow 
the calculated amount ofthe dug 

4, Hold the singe wih the needle pointing up 
ward, and remove the age a bubbles by Bry 
topping the bare! of te 

5 Rant he a bute by ly puting one 
syringe plunger. Carey veplace the nee cop 
ifthe meccaton is not f Be gen imameditey. 
‘vod contamination 

6. Sab the iyection se wth another cotton swab 
thats saturated wih lahat 


bar 
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7 Insert the needle ino the appropriate site and 
pull sighty onthe plunger. ra blood is seen, 
Imedcaton and remove the needle 


wt the seme procedure ata diferent site. 
18 Massage the injection site to aid distbution and 


secease pan 
‘5. Properly dspose ofthe syinge and needle 


Guidelines for Pareoteral Doses 

‘+ Round up tothe nearest tenth the amount s 

eater than Irland measure in a3 syringe, 

~esaue arouse tan t/a ubecuin 
) Synge 

+ Tn cats wegang less than 9, 05 t0 1.0 mits 

‘5 appropriate amount for stamusclar (IM). 

(nyecton 

‘ir eats weighing more than 9,1 to 1.5 eis an 

‘aperopnate amount for IM injection. 

+ In dogs weighing up to 10°, 0:5 to 1 mis an 

‘appropnate ancunt for IM injec. 

‘le dogs weighing 10 0 30 Ib, 1402 mls an 

‘appropriate amount for IM injection, 

+ in dogs weighing more than 30 2104 mis an 

“appropriate amount for M injection. 


Technician'y Notes 
liye mutdoue was with ar semelones awe 
exer withdrawal of mesication 
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Parenteral Administration of Medication—intravenous Direct Bolus 


Materials Needed 
Synge containing calulated dese with neede a 
tached 


Coton swabs 
"TOR kopropy alcohol or sual scrub 

Buterty caer (sap vein needle, Fewe 225) 
optional 

Synge containing 3 ml of fushing solution (eg, 
hepatinaed sain 500 WF sodium hepanin 

250 ml of normal saline) 

Tope (optional) 


Procedure Without Caeter 

1, Clip the area over the veripunctute ste dosed 

2 Pepe he ws wih ea sab or spel 
sent 

3. Have the restraint person hold pressure on the 
vein oF use 2 foumquet 

4, Perform venipuncture with the medication 
Synge and nde tend ets hb ore 
needle, the venipuncture is successful 

5. Release pressure frm the vein and proceed to 
lect the medeaton ore the recommended 
tive interval 


6 Remove the needle and apply pressure 10 the 
‘te 0 sap bleeding. 

7A bandage made of tape and cotton may be ap 
led, fneeded 


Procedure With a Butterfly Catheter 
Proceed with steps 1 through 3 as desorbed in the 
rewous secion (NcCumin and Basser, 2006), 


1. Remove the cap from the catheter tubing and 
cede cover, 

2. Perfor vervpuncture wth the catheter. his 
‘succes, blood wall ret into the catheter 


bing. 

5. Release pressure from the very, and allow the 
‘blood to i he catheter bing 

4 Remove the needle from the medication sy 
"ange and atch the synnge Hub to the catheter 


5: amie he mediation atthe commended 
‘oe itera 

16. Remove the needle from the syringe containing 
‘he fishing saluton. Remove the medication 
‘yings fom the catheter and atch the syinge 
containing the fusing soliton 

7 Flash the catheter wth 1 t9 2 ml of solution 
‘emure adrinwsicten ofall meheabon 

18. Remove the catheter and apply pressure tothe 
‘te 1 stop the bleed 

‘9 A bandage mey be applied es described eater, 

10. Properly dispose of al syringes and needles in 
39 approved sharps container, 


Technician’s Notey 


Warts for sweling atthe injecton ste. Swing 
may egal entavescueyecton, Nott the veten 
paren ered his should occur 
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Administration by Bolus With an Indwelling Intravenous Catheter 


Materials Needed 
Syringe conaing fusing solution (about 3 ml) 
70R fopropy alcohol 

Conen sas 

Synge with medication and atached needle 


Procedure 

Clean the cap ofthe incwling catheter wh an 
‘cho sa 

2. Inset ina the catheter cap the needie of he 
‘ynnge contaning the fushmg soliton. (Use 
the smalest gauge needle posse ta hep pre- 
‘vent leak inthe catheter cap ) 

5 Gently asprate to determine cect placement 
‘ofthe catheter (blood entering the hub shoves 
proper placement) 

4 ect fal he using oluton ro he cathe 
‘Observe the area over the ves for sweling 

5. Remove the synnge and needle, and caret 
replace the cap to prevent contamination, 

6. Insert nto the catheter cap the needle of the 
‘synege containing the medication, and ieyect 
fhe Medan over the recomended tre 

7 Remove the syringe and needie from te 
‘athe, 

18, Flush the catheter with the remaining Pushing 
solution 


‘9, Observe the area for sweling and look for signs 
‘of dscomlort Report any abnormal obser 
‘Sens to the veternanan. 

1. Popey dispose of syinges and needles, 


Technician'y Notes 
‘Some hosp may requ that wth fusing sok 
ton, tho syringes should be used instead of the 
‘sore Synge end needle for both flashes Keep a> 
‘Stand! male adapter pgs (catheter cas) (Pique 
2-26) sock to veplace 9 leaky cap. 


Froune 2-26 
acpi ape pl (anced by Abt 
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Administration of intravenous Fluids 


Materials Needed 
Indweling catheter (Figure 2-27) 


Tipe 

7084 isopropyl alcohol or sual ser 
Inusion set 

Wid 

Clippers 


Procedure 

Remove the IV tubng trom the contaner and 
the protectve covering from the medication 
bottle or bag 

2. Remove the covering of the dlphagm of he 
medication bag or bore 

3. Clase the lamp on the V tubing. Remove the 
‘ap ofthe WV ubing spike and insert tito the 
«daphragm ofthe medkaton bag or bore: 

4 Squeeze the dep chamber to alow fd 0 col 
lectin the char. Fito the desagated tne or 
about hal tl 

5. Remove the protective cap from the end ofthe 
IV tubing and slowy open the roles damp to 
low the Tid to dea tubing of we Replace 
‘the protective cap and hang the mesicaton bag 
‘or orton the W pole nea the patent 

6.Clip and scub the chosen ste for catheter 
placement. 

7.Afor successhl catheter placement, cap the 
‘athetes, wipe away any blood, and isc ape 
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in pice. The tme of placement should be re: 
axed on the adbeseape wh 2 permanent 


{8 Remove the catheter cap andthe protective cap 
Of the W ning ad inser the end ofthe tubmg 
‘rectly into the end ofthe catheter. Or if de 
Sed. a needle may be placed onthe end ofthe 
‘and inserted into the catheter cap. 
‘9. Open the damp to beg a slow dep and loner 
‘he mecicaton bag or bottle to below the W site 
1 confirm correct plocement. 
1a. Retum the bottle or bag tothe IV pole and set 
at desred flow rate 
Tape the tubing the palent atthe catheter 
ste, 


Technician’y Notes 

1 Mak the fad level and time on tape placed on 
‘he bog wth a permanent mater (ape can be 
used on bots). Use this procedure each time 
the patents check, 


2.¥ any medications ae added othe Bids, we 
{te medion te, and amount on the med 
‘80m bag oF ape 

3. Tape the cher cap othe bag or bore so that 
Al be ready when needed, 


A vgauge aduaing aber ABBOCATH 2 etre wadonat of Aton bots Atbt Pkt) 
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Administration by Bolus Using the Y-Injection Site 


Materials Needed 
Syringe with medication and the needle attached 
Coton swabs 

708% fcpropy alcohol 


Procedure 

1, Glos the clamp on the infusion st 

2. lean the Yamecion ste (Figure 228) with an 
alcohol 393, 


Froure 228 
kaon a th Cat clan ar Wey te 


3. Inset the needle of the medication syringe into 
the Yanjecton ste. 

4 inyect the medication over the recommended 
tame eval 

5. Remove the medicaton syinge and needle 

6 Open the camp on the infusion set Allow 
‘enough fud 1 flow through the infusion et to 
ensure that all mecication is receved, The = 
turn ta the desired flow rae. 

7. Propety dispose ofthe singe and needle 

8 Note: No flshing soliton 1 requited for this 
procedure. 


Technician'y Notey 

To check for proper placement ofthe WV catete, 
remove the big fuids fam the IV pole and hold 
the bag and tub below the level of he catheter 
(Go not cove the damp on the inkusion set. 
‘on ves nthe ting the cates pro 
ety placed Rerun the bag 10 the WV pole and 
corte hac administaten 


Afahe print i ecuving IV dui the injection 
sive (ee Figure 228)—locited oo the IV tubira— 
nay be se to administer meticatises by dc bin 
(Gce Provedire 8). When meisitions are to be 
salinitenal coutinously aed fo log pena the 
1V eubing must be changed ater » 24- mo 48-hour 
period. Once the medication botle ot hag has Fee 
‘emptied replacement is necesairy to fixie care of 
the patent. An indweling cnheter ne be rene 
after 72 hours and sepheal wih a new oe 0 4 
diferent yein location (McCumin, 2006). If the 
1V catheter i noe we continuo, shook be 
fhshed with hepnised saline every 8 12 hours 


A simplex (Le, gravity sex) IV se ie used ta 
minister medications o Bue sntravenonaly to large 
smal (Figute 2-29). This adinntration set ray 
be disinfected and reused. Dipole 1V sets ard 
lange-eine hud age ave available for lng an 

smal cha require continuous LV therapy. 

In pediatic patients and small exotics, 1V medi- 
cations may be administered hy intracmeous can- 
rlation. This route al maybe wed in Langer 
fpanents when rapid administration of dds 01 
drugs necessary and a vein is not readily aa 

she I pended, Large volumes of fd may be 
sinister i this manner 


righ 
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Proure 2-29 
‘Nga overs et 


{some veterinary hospitals we of on info, 
ump may faciltate continous TV acini 
‘Once the necesiry hw rates known (the rate 
‘onder bythe veterinarian, the wehiictan ca et 
the infision pump ta deliver a conveane amount of 
solute per minute or howe To determine the 
rump setting, the technician cinsaler the tral 
wnt of aati to be giver and the time fete 
val fr infsion. The operating instructions for the 
fnfuslon pump shoul be fllowest because each 
rrusel may operate sight dierent sean 


Technician'y Notes 
1 should be remembered that any patent on 


1 fd therapy shoud be monitored every 15 10 
30 minute, 


Monigoting wolves evaluating dip ne; ensar 
ing that che IV catheter is properly placed in the 
vein; making sure the patients nt eoved areal 
inthe eage co such an extent that the IV tubing has 
become kinks and, mast important ever that 
the patient has nor chewed the IV catheter out 
Animals can do surprising things. andi up to the 
technician fo provide an excellent lvel of nursing 
tw erate thats arm comes to the patient 


Technician’y Notes 

Parenteral Medications 

[some gud mediators for parenteral amine: 
‘ston may “ete out or preoprate (23, penr 
Olin, Vetalog). Thetelore these medeatons 
should be shaken pen to mit the soliton be- 
foe itis meted ri the patent 

2. Drugs that may cause tssve tation ae adm 
‘tered by the mravenous route (eg, pentothah 
‘Wnctsine). Theor, one sheuld be sure © 
heck the dna’ paclage mer 1 weny the 
faaret way wo sans the Gg 


Intromusculer 
1 Ketaser can be administered by dncramuscuar 
lejcetion, Ketaset has tendency turn up 
Anjcctwn, and careful restaine metho along 
wet epi injection sf this drag, show! he wed 
Upon iserion of the neelle into the chosen 
uncle, always apy neeatve presse the 9: 
rmee’s longer to be certain that the needle has 
fo entered a Baal ven. I blo sea 1 
the hub ofthe syringe, remove and redirect the 
news 


Subcutaneous 

1. Most vaccines can be administered sbeveane: 
‘auly, However, the inrrcapuar area should 
shee be avr when substan injce= 


Inholtion Medications 
In veterinary medicine, inhalation i sed primar- 
tly to pralice anewthena, The inhalant tit 
placed into the anestheric machine i Iigok! fort, 
nd then i+ vaporaed through the machine and 
Selivered tothe patiat via an endotracheal tube, 
fn anesthetic 8 mask, oan ndctom chamber 
(Fiesres £50 to 2-32). Medications occasionally 
say he nebulzed to meat an upper sespiratony tact 
CURT) problem, and oxygen may be delivered to a 
atent with dyspnea with the use of inhalation 
techniques. 
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‘Narabarerl anette maak 


Topical Medications 
“Topical scdninisration of medicine involves appli 
ation of drugs (ereams, ointments, ana drops) 80 
the bodys surface, Topical preparations wsuily pro 
vide hal efetsistead of systemic ones Clipe 
hate own the afected area provides borer val 
thon during testncnt and makes application emice 
ind abyorption fate. The technician should ob- 
serve the aren alter treatment and shook! repet 


oun 2552 
‘mahal ducion carb 


salvere reactions 40 the vetenarian. The techn: 
‘tan shoul provide cient education reganing akin 
medications, sncluling information on frequency 
and number of applications, Many clients apply 19 
rmuch matication, which not only nccesary 
bar can be quite coy with uate tedicatinn, 
‘Ophthalmic drug ate supplied ay an ote ot 
soliton. The eyes have che ability 1 remove for- 
een ststances rapidly Therefore these peparations 
‘wcly ate applied weveral times a day. Application 
fequency depends on the disease cr dorset, the 
dug. and the typeof formulation. When ophhalinic 
‘ecpuranions ae applied the hand that shone the 
redicaten sould rest on the animals heal shove 
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the affected eye (Figure 2-33), Drops should be 
plced the iner canchus ofthe eye: application 
ointment i neces smal sip shook! heap 
plied along the lower palpebral boar, wit ens 
nce that the applicator tip does not come sro 
fontace with the eye conjunctiva. When you are 
‘drmonstaing to chet how wo apply eve medica 
tons int out thatthe appliatoes have lant tps 
Thereow, should the apphcstor up inalvenently 
touch the ey; no harm should occur 

Drugs may be applied pally 10 the ear fr 
local flee 10 ster eerumen and ese ts ema, 
to teat a superbetal Infection or eae mites 
‘Cleaning ofthe eas before onc medication 6 ap- 
ied ds the effectiveness of treatment. The 
frinary technician shookt provide intron 9 


Froune 2353 
‘iment ep othe does eye onthe owe ppt 
nae 


the client nding the corcet ways to clean ears 
and to apply ear medication. By explaining the ent 
anatomy, the rechnician can assure the client that 
10 dieule to reach che anumal’s eandraon wher 
‘one is swabbing the ear clean. 


MEDICATION ORDERS 


Ina veterinary homial, most medication orders ate 
siren or verb. A written onder may ke provided 
sn prexption form or may be note inthe mela 
record. Vebol ners are given det 0 the tel 
rican bythe veterinarian, When sling a presctip- 

the technician must he falar with abbrevin 
tnams feyuently applied 10 the medical record 9 
dese dug therapy. Appendix A lt» ahivevia 
toms commonly ase in veterinary medicine. The 
technician must know the patient Feng treated the 
rwute of administration used, and the frequency of 
administeation. Ths ifirmaton ides inthe 
mmedicatia ordee After the medication has bye 
ndministceed to the patient, a notation should be 
made inthe medical record describing when, what, 
how, aod by whom the meicaion wis akin 
tena. Obseraions of the patient's progres should 
bbe noted in the medical reconl (Figure 2-3). I the 
medication onder ie» prescription (Fgute 235) 60 
be lle the oer sould he date and notin the 
medical reconl (Figure 2-56). the owner plea of 
the prescnption at the veterinary hogital, the 
medical record should be retieved std presented to 
the veterinarian for approval ofthe refill, The sae 
specced a describe eater shoul he followed for 
dpesning medication. 


618-95 _9:30 AM patient BAA 
Toe ea 
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Rx per Dr, Senith | > 
Amox.250 mal tab pa bid x10 days 


Sulotances that have the abvey become abit 
feeling for buns ame lheled. a» come sub- 
stances. The Drug Enforcement Agency (DEA) re- 
quires that the upper eight comer of the ceiginal 
container should show a cae containing a cipal C 
(Gontolled) fallow by a Roman mera cot 
tng one ofthe five schedules defined by the Cade of 
Federal Repulions. Because some of these drugs may 
bbe misused the DEA requires that they be Kepe in 
tn unmorable locked urea, and that an. inventory 


log be kept to report amount used and os hand 
(Frure 2-37), Each time a controlled drug si 
‘sere or dhspersed 00 patient, this must be re 
served inthe conerolled sdbtance ventory log, a 
well ip the patients medical record. This docu 
mentation shoul include the following: (1) date, 
2) owners name, (3) patient’ name, (4) drug 
rene. (5) amount abmiistere ot dipensed, aad 
(6) the nunes of veterinary penonnel who dis 
‘pens the deus If che drug isto be dispense, the 
Ibtel must bear the fllowing weming: "Cation: 
Feder nw probit the transfer ofthis deus ts any 


pyrighted ma 


rial 


peru other than the patient foe whom it wan 
eenibod” (Webb and Aeschbucher, 1993). A Ise 
ofthe conti substances mest commonly used in 
‘veterinary mec i ava in Appendix D. 


Technictan’y Notes: 


rug Storage 
The manUlecure’’ esmuctons should be fa 


lowed vey to facia sae stone. 

2, Same digs ae sensitive to ight ane ui. 
5. The locaton ofthe pharmacy a vetesinary hos 
Pia should at be access tothe pub 


CLIENT EDUCATION 0 


Veterinary tchovclans shoul! make themselves (> 
roilr with all administered and dipensed dogs 
‘Often es the technician duty to educate clients 


hout how 2 medication shoul! he administered 
and why it has been prescribed and about any 
ven reactions that may occur, The technician 
shoul conoult the veterinarian to gather informa 
‘hom aboot any questions that he or she ean a 
ieee If needed, writen safrnation abst the 
medication should be available fr the cient te 
‘ercace puree. 
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REVIEW QUESTIONS 


1. Nome fw common deug peparations. 


‘Boloses are used in the tearment of 
mals and are 
‘Mhinivered with 


3 Name evo eype of parenteral injection forms. 
4. Vids way be ether 

dese ve Tee 
5, Allusedl needles should Re discarded in 


6, Nome the ve hte of deg aoinistration. 


17, Oral drag shoul never Be ministered un an- 


male hae awe 

8: Intravenous aiminiseotion of drugs allows che 
mot an effective 
tintin, 


9, An indwelling catheter shouldbe replaced 
With anew one every 


ours 
rvvty a) LV sytem swe 
to aint fads v0 
sasiale 


11, Nome sem that shoul he record in the 
anne substance kg 

12, Why should drugs given by injection oe be 
stored in syringes for any lengsh of tie before 
sadist? 

13, Ls for types of syringe tp tha ae alae 
foe se. 

14, A uberculin syringe holds wp 

tml of maication. 

15, Whac ope of syringe is divided into uni 
rather than mildiers! 

16. Ala) ‘an agent 
that produces superficial iat that i in- 
fended to relieve some other iitation. 

a elixir 
1 eulion 


 linitent 
 counteruntant 
17. Ata) will wally separnte after long 


ened of sel le an most he shaken well 
efore use to provide a uniform doe. 

elixir 

Is ansimscrobul 

sspension 

ambelmintic 

“This ype of syringe constructed in such 3 
way thatthe nelle screws onto the tp of the 
syringe 

ui 
bh eceentre i 
cater tip 

4. Laer ak iy 

All he following are sts for 1V aint: 
tom i seal anal, excen 

jugar sein 

' carrid artery 

«Iara saphenous vein 

dL phalic vein 

‘An sedwelling catheter must be replace every 
— hous 

aa 

hu 

@ 

an 

Wan 1V catheter nut used coveimuiny it 
sboald be dashed with heparinized sane every 
—t_ hours, 

zee 

bas 

e812 

AS 10 

CGensnen is stance thats commonly 
found in whar anaemic par af the body? 


dL cron of the roth, 
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23, Any patient on IV fad therapy should be 12:36 
‘monitored every —_to___ minutes. 448 
ak? 25. When an intramoscular injection is given in 
B15; 30 the pelvic limb of dog or cat the area near 
©, 90, 120 the nerve should be avoided. 
4.69; 120, rad 

24. 1V euhing should be changed alter »__- 9 sciatic 
hour period. & tachiatic 
pure) both b and € 
B48 
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CHAPTER 3 


Practical Calculations 
in Pharmacology 


‘LearNinG Opjecrives 
Afi subg his chap, you vl be ale 


1. Exhibit an understanding ofthe stem of measurement. 

2 Explain how to perform conversions while using the metric wstem 
tnd other systems of messarement 

5. Derminsrate how w perrm dae clelations 

4 Explain how percent concentrations ar prepared 
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‘MauscqunaLext 1/1000 ofan equivalent weight 
term used to express the concentation of ee 
esi a soon. 


Veterinary teshniins te ate calle nt prepare 
and administer medications w animal pica A 
‘etennavin’s dees may cll fr administration of 3 
spectie number of milgnims or units of mesiction 
(owe). The technictan then mast determine the 


usiy (i mre, tablets, se x eth of the 
Freya that conan the appropriate de. ln 
‘her insane, the technitan my be eal on 

Cakaltethe ene the ons ow ate er 
inthe met on efetence hs alte aa 
Weight nether came eto Incakaton can se 
‘wl alr the health of pint. This chapecr 
provides the Rocka inosine pis 
Ui ely the veterinay techncun wr ce 
ry cny vat eternarbt ect one 


1 tsomumasd thatthe eaent who wes this text hae 

1 basic undentanding of fractions and decimals 

‘With these fundamentals as backzrourd, the om 

cepts of percent, rath, ad geopurtion sll be 

reviewed before the practice problems ae salve 
Parents define as parts per huodne. escent i 

ifrotion with the percent asthe numerator and 100 

the seroma (ex 5% 5/100). Percents may 

he written as decimal fractions or whale numbers 

Example 1: Decimal: 0.3% 

(chree-tenths percent [31 + 1001) 

Fraction: 15% 

(cne-ifth percene [1/5 = 1001) 

Whole number: 5% 

(five percent [5 = 1000 

Percent may be changed to factions or decimals. 


= 5/)00= 0085 


"Nowe thot a percent can be changed decimal 
quickly by dropping the percent sign an! moving 
the decimal rw places 0 he let 


ample: 5% = 005 

‘A rato 9 way of expressing the relationship of 
1 number, quantity, wubvtance, of degree bern 
mo components. In realty ratios are fractions 
with the frst number iy the rath the aumerstor 
and the second number the denominator The 
rmumbers may he placed side by side, separa by 9 
colon, or they may be set up as numerator! 
denominator (eg, 15, 15). In mathematics, 
sats ey be quotient faction 0 
a decimal per the fllowing- 


Example 15, 1/5, 5110 = 02 
‘A Proportion shows the relationship between 
oes ats When prpertin 4 et up, the we 


ratios wsually ate separated by an = (equals) 
ign 
amples: 615 120° 


“The proportions above read “8 isto 16-481 ie 
to2” The two inoer numbers in the frst example 
(16 and 1) are called the means, and the two 
‘outer nemers (8 and 2) ate called the extremes 
In a tive propemon, the product of the means 
‘equals the product ofthe extremes (16 1 = 16; 
8 x 2 = 16), This fact makes the proportion # 
seful mathematical tol. When a part of the 
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problem is unknown, “X° can be substiruted for 
the unknown part in the proportion and the 
ssquation solved foe =X." Cate must he taken 0 
susure tha the proportion & Set up comecty, and 
that the same unit af measute ts used on both 
sides of the equation. 


“Ta convert 0.210 milligrams, calewe 
late the fallow 


gg = Xmg.02 go LE 5 XO 
\ocomg = Xmg.02 ger OE = FE 


= 200(1000 02) 


“The fine step in the succewful calculation of does 
lst develop an undereandng ofthe wits of rea: 
sure wed to carry out the calculations. There unis 
ew componenes of the following thive separate 
systems 
1. Metre system 
2 Apothecary system 
5. Household system 

Allee systems are expres in the fundamen 
tal units of weight, vole, and length. Technicians 


shoul beable to convert vals within each system 
sad ete the three systems. 


‘Metric System 
‘The fundamental units of measurement inthe met- 
ric spstem are che gram (weight, the lier (volume), 
andthe meter (nash), Gram i abbreviated gor, 

I and meter i abbreviated 


fre wel combnion with fondarental units 
‘denote smaller or larze quantities, Table 31 ills 
tres the units of measurement ws i the biologie 

“The units that are wsed mont commonly in dow: 
age calculations incl the gram, the kilogram 
(a: 1000 ¢), the wuligram (rng 1/1000 g), and 
the mulilier (ml; 1/1000 L). Ie should be noted 
thae 4 nillicer i equivalent to ehe quantity 
‘of water contained in 1 cubic centimeter (cc), 
thick te alo equivalent to 1 of weight. There: 
fore, for prctical purposes, nay be said that 
Tal tec 1, 

‘On acenion, the microgram (ys) may be used 
(lu should be note that this vat ol may he ab 
Ieeviated as weg.) Care sald he taker di 
centiate this abbreviation from mg, which looks 
‘very similar when written orders are ws 


Conversion Between Metric Units 
The nxt fardamencal way to convert between mete 
‘ic unis so multiply the unis given hy the conver 
ston factor volving the nits deste I the desi 


‘Table 3-1. Units of Measure for the Bislogie Sciences 


Weight Volume Length Multiple Power of 10 
Gear (&) Leer (© ete (i) 1 

low (ha) oer) omer (i) i000 

Decigam (i) Dect (3) Decaneter (dr) wo 

CCenrar (3) Cenaiees (€) Ceramete (20) vio. 

Millar (rg) Maes (rl) Mirai (rem) 1/1000 

Mirogam (a) Meroe (a3) Mirometr (a) 171,900000 
Nanosram (ni) Nanoer (9) ‘Nenometer(n) 171,000,000,000 
Program (35) Peter (9) rome (p) 11/7.900,000.000,000 
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conversion is rm mills (mi) 1» grams (2). the 
‘numberof milligrams sven should be multiplied by 
the factor | g/1000 me becase 1g = 1000 me The 
following tps woul be vulva i this eonvension= 


1. Write dwn the number of milgrans to he 
converted to gras 

2. To the right ofthat number, write down the naa- 
ber of mugs in, with the elias as 
the drommatr: (The qumeratr shoul ays 
‘ana the unt to which you wish ro erate.) 

3. Muluply che ow numbers together 


Example 1: Convert 3000 mg wo gras, 
1.3200 my 
=— = 
2.300 ag 


y 
song alse 


Figure 3-1 ilasrates the stantep method of 
converting from one anit to another within the 
metric stem. When converting measurements 
the meene stem via the stastep method, divsle 
by 10 foreach step upto the dested mensuement, 
and mulipy by 10 for each step down t0 the de> 
‘oeed mesrement 

‘You abe nay think of converting measurements 
with this method by remembering that for each 
step up, the decimal point & moved one place t9 
the eft: For each step down, the decimal point 
mowed one place 1 the tight 


ample 500 ml = __ 
‘Conversion. of miter w fers requies three 
ster upwan. There, vide 500 hy 10 thee tues 
{e500 > 1000), Thi twes the decimal pe three 
‘places to che kt, and che answer 4500 al = 0.5L. 


Euample De __mg 


cure 341 


The sap method fr convoring wii fhe mec ston For each Sep up hears vie fhe gen arourby 10 For ach 


sp down esas py Be gee rout by 10 
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To convert grams to milligrams, go down three 
eps Multiply 2 by 10 chee times (or 2 * 1900), 
‘This moves the decimal point three places 0 the 
right, ana dhe answer 22 = 2000 mg. 

‘A second method fr performing conversions in 
the metic system can be called the arr metal 
‘When this method see i syaramount eo rere 
her which units of meaure are Lager. Convenes 
between the commonly used units of kilograms, 
rams, lige, and micas age rated in 
the following reve 

‘A kilograt 1000 ves fas rar 9 gram, 
ran is 1000 ies Lage than lige (mg), 
and a uiligram 6 1000 times Langer than 3 nic 
rogram: (mcg). This relationship can be ahbre- 
ated follows with the use of the “greater thas” 
Ayal (>) 


ye a> ma> me 


Many 1s the chit il have wo cledne 
the amount of dug be give when the supe cn 
han ot mcmured inthe same wi a the oct 
aloe For ee the ener rg dea A, 
snd che supply on hank! 130-mg tablets Bone i 
tin beeen hw an abe sbodhe ee, 
05 gmat he covered wo migrara Becave 6 
venta Ug = 10 mg, 03 pean be change 
rls by esi 0 by 1090 ed (03> 
100 = 40 a) The decal pnt moved thee 
places othe ah (0339105) 

“The conven could have heen mae very 
uch by simply moving che deta em thee 
Pics the ght. To know which diction to 
tone the decinalone shout determine which ey 
the ao ie pining hs > & > mg > mee) 

‘Ay eine the conven made Rete fe 
dent unis the relate of kg > > sag 
meg, the decimal pine wll be moved dhe 
res 

“The sep for converting stars emul 
wih the we ofthis meta ee as blows 


1. Write den the onder Bt, uing the units 
called for (03 

2 Write dom the equivalent wits fon haw) 
ned eat the onde ite (3 = mg 


3. Place an arow Ferneen the oma units with the 
closed por of the aow pointing toward the 
‘sraler unit (g>mg) 

44: Move the decimal point hve places i che di 
rection the row pons (0.34 3/0409 


In the previous problem, t would ike rw 150mg 

tables fll the $O0ayg onder 
Ifthe onde had heen for 300,000 me of dus A, 

ani the supply on hand had consisted of 150mg 

tablets, micrgrams woul! have to be converted 4 

allgrams throuh the allowing sts: 

|. Wrote the onder (300,000 me). 

2. Weite dwn the equivalent ats needed next 0 
the order units (300,000 mcg = _ am). 

3. Place an arrow herween the ro unit, with the 
cloned port ofthe arow poving toward the 
sole uit (meg < mo) 

4. Move the decimal thee places in the destin 
the aon pone (300 mg $0004 0,0 


In this problem, it would rake wo 150mg 
(150,000 rece) tablets t leh 300,000-me et 

‘Aditi problems for converting within the 
rmetsic system ae provided at the end of chi 


ment are older systems chan the metric system. The 
apothecary sytem is seldom used, but the house 
Iho sytem is sed for giving cents instructions 
shoot dosage. 

“The ute mou often encountered inthe a 
‘cary sytem are the minim, abbreviated oe min 
the deam, ahbreviated dr: the ounce, abbrev ite 
andthe gran, abbreviate Ami i equal 
Teo, a dean equal 14 aan ounce sequal Wt 
30 al ana a grain i equal to 65 mg (648, some- 
times rounded off.» 65), When quantities elated to 
sain are writen, the synkol ar show! be placed 
Fefore the mum and common factions ae used 
when appropriate (eye 1/50). The apurhecary 
‘ound (12 ce) is noc used when does are calculated. 
Inseead, he avoindupois pound (16 =) i used. 

‘Units commonly ued in the hoosebold system 
taclase the drop, abbreviated gu; the tablesonn, 


pyrighted material 


38 Arrurn Puassacotocr ros Veremxanr Tecnnictans 


abbreviated T or Ths and the teaspoon, abbrev- 
ated 1 oF up, One drop is equivalent to T min, | 
“Thap equivalent to 15 ml, ana Lap is egetalent 
115 nl The pint, quae, and yallon ate er unis 
thar are sometimes encountered. Boxes 3-1 and 3-2 
‘lystrate equivalent values thar arewefuln dosage 
calculations. Probleme on converting within and 
between the apothecary and howsehol! systems are 
found atch end of eis chapuee 


DOSAGE CALCULATIONS —_ 


The quanti of dug tobe delivered ro a patient 
called the doe, A dosage rte expressed in mil 

rams per ilogra (or milligrams pe peur) 6 
tnultighed hy the animals weighe ia kilograms (oe 
oud) to determine the dose. The dose thes: 
divided by the amount (concenteatkn) of the deus 
tw the phurmaceunic form (tablet, solutions aad 
se forth) 49 determine the actual amowat of the 


1900001 g 
1 Itr= 45855 g = 04586 bg = 16 02 
a2 = 28358 


1000 m= 1 gt (946.4 wy) 
= 1 pF (473 mi) = 2 cps (equate 1 


Tm = 1Setvmint 


‘The name of depen eV al emo oe 
ef he deygee Wis voc dpe Ud ea 
idee 


‘phannaceatic form tobe administered, The formula 
for daoge calculation, which should be committed 
wv memory, 68 fll: 


dears wig dosage oe 
Oe Coreen of 


example ts If 20g dg is 10 be given amos 
atthe ete cf 10 alk, and injectable amoxicillin 
at concentration of 100 mg Is availabe, the 
‘dag caleurion woul! be a follows: 


Dove = AXIO 200 in 
omen ~ iO me 


Note that in the fine step of the calculation, 
Aram cancel cur ty eave ony milligeats i 
In the second step, milligrams 


rablets ate available, the formu becomer 
a follows 


oom ToD img/tabiet | ~ FOO mg bit aster 

Brean rome scales want woh anil fo 
tag: douge calcalation provide the weight in 
‘pounds a convertion must be made frm ponds fo 
Toles To thi dive the weche a poh 
by2e 


fexmple & The dog in the previous problem 
sree 44th, and 44 divided by 2.2 equals 20 ky. 
To conver bhograms to poral (the dase pro 
vide in mulligrams per pound), multiply the weight 
‘i kilograms by 2.2 (eq 20g 2.2 = 44 Th), 

Tf the ender to the technician #10 “ive a dog 
300 maf amoxeillin, then the omer stent it 
siewply dive hy the cancenteation of the deus 10 
Setermine the amount to be amined, 


ample 3: If the order isto give dog 300 mg of 
amoxiilin (concentration 100 mall, the ale 
teria would beat follows: 


xorg 
iwrgini 


3m 
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le should be noted that the dove of most das 
wed to teat neoplasms i calculated acconting 10 
the toal hy surface area of the patient. Body sar 
face areas comelate withthe weight ofthe ania. 
‘A table is available in Chaprer 16 ze Tale 16-2) 
for converting an animal's weight to surface area in 
square meter (xj M oe mI these cane the for 
mula for kaage calculation becomes the following: 

Dose = mg/m (rom insert) > mdr table) 

DDaage calculation problems are provide at che 
end ofthis chapees 


SOLUTIONS 00 


To understand dosage calculation problems aad 
bow to prepare dlutkins of ubsances (ee, forma 
Jus and dextrose), technician nt fave bic 
undeestaning of sohons. Slats ane maton of 
substances thar usually are not chemveally com 
ined with exch other Soluties are made Up of a 
dlisolving substance, calle the sent, ands die 
solved suttance, cll the shee. Not allah: 
‘tances form solutions with each othee. Those that 
fore solutions are called ace, and thove that do 
‘ot ate calle immiscible. soluthe refereed 
soured I it contain the masienime amount of 
solute at a particule tenperaruce aad presire 
Under some circumstances, a sohtion can become 
supecaturited. Mistures of wbstances in which the 
sole i made up of very lage particles are elle 
suspensions. The parieles is supersone seth pen 
sang, and the miatute ohne he agitated boone 
Isadministered. Tue solutions dot sete ot and 
remain mixed without asitation. Apart of wha 
tions contain eal prs ofthe sate 

‘When working with solutions, hart 
low che amount of solute inthe solvent oto be 
able to meaaie it. The amoume of solute disolved 
ln the solvent refered toa the cinema of 
the mbstance: Concentrations may be expresed in 
numberof ways, inching the fllowing: 


Pans 
2 Weishe per volume (fs) fr tguids 


3. Volume per volume (vj fr liquids 
4. Weight per weight (wi) for olds 


Suluioas can be described sn terms of pars 
without any reference to units of measurement. 
‘The pares simply refer to the relationship between 
the sifvent and the solte- For example, inst: 
ios ay call foe a 140-30 (1:30) dilation of a 
oinfecrant. 

‘One nit chat describes the relationship of 
paresis called fs fier malo (ppm). Parts per el 
Hon 6 exual to 1 ng ofa slate ina logan on 
liter of solvent. One part per aulion ial equiv- 
lene to 1 wg i a grass mullite, Upson (1988) 
reports chat I ppm is equivalent to 1 minute 
“opprosiqnately years or | cea sand in appraise 
rarely 31 tons of cement, Pats pe bil is 4 
‘oie that ie used oecasionally. Hes equivalent 10 
1g ts 9 ilogeam or liter, oF 1 manogray tn 
erat ox miler 

The moot common way of expressing dia eon 
centration when the solute Wa uli and the wal 
vent isa liquids weight per volume (w/0), Forex 
ample, the cancentaian of rmowt phanmaceutic 
‘exparatsns i exprened a lira pee mili 
(gia; the concenneation for Ketaet 4 100 
ral. The weight per-weight (w/v) and the volume- 
er-volume (vi) solutions are not used after in 
veterinary pharmaceutics preparations as the wy 
exports. 


“The tem percent concentration way be used when 
ws wh, or viv concentrations are described. 
Percent (percentaze) means parts of solute per 
100 parts ofthe soltion. Percent w/t means the 
rromher of eats of slut 4 109 ml uf sletion; 
percent whw describes the umber of grams of 
solute tm 109 g of slution; and v/y express the 
number of mililizers of solute fn 100 ml of the 
solution. 

‘A100 soltion (w)) contains 100 of solute 
re 100 ml of slution, Another way to say chief 
that contains Ug (1000 mg) of solute per 1 ml of 
‘solution (1000 mgr). To exert from percent 
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solution to mgiml, multiply the percentage by 10 
(eae, 5% Linie solution contains 50 mem). To 
convert milligrams per milliliter ro a percent, > 
ide the mulligrans pe lilies by 10 (ea Lasts 
solution containing 50 mg/ml is 2 5% solution). 
Sometimes, the tem milams percent (mg) is 
‘encounter. Ths term ened to refer to the nam 
ber of rillgrams 109 ral of shat. Ie an ex 
pression of concentration but noe of percent e2e- 
centration (g/100 ml). A more accurate description 
‘of mg woukd be milligrams per deciliter (ong), 
becase a declter i qual 0 100 

‘A 100% solucion (wf) contains 100 g of slice 
1100 gafvoluton. A 3% sokcton (whe) of sum 
ehlorde woul! conenin 5 g of sochum in 100 g of 
solution. To make this preparation, weigh out 5 gf 
sedan choke i with 95 water. 

‘A 100% slucon (4) wok spy be pare deg 
lorchemeal, A 10% solution would come 10 ral of 
the cherneal 100 mf of slrion. Wher awl shu 
Hon nea fv sohton s pep the desire amount 
cof sole fe alow a container, and cncugh solvent 
‘suk to create the ssid value, This proces 
called iting up it ay besa tha you tthe 
ler volume. The abbreviotion means ch 
aunty scien” to aeve atthe dein vo. 
For example, to make 100 ml of 10% formalin sl 
tion place 10 ra offormaklehyde (100% Forman in 
‘container and gs (quuntiy atic) 100 ea 
(10 formalin, 99a dll wate) 


Calculations involving Concentrations 
“Todetermine the amount of lure need» make 
este amount of slain, you may se the foe 
Towing forenul 

Grams of solute to ys to deed volume 


“x deed woken 
1 


Example 1: How many grams of sodium chloride 
sre needed to make 1 L of 09% sodium chloe? 
03%10m 
reed SOO 
Nine grams of sedium chlope are aed to a 
sarainer and i dilated up 1000 a 


Aaswer Corrs Se 


‘When the amount of solute and the volume of 
solution are known the percent solution may be 
‘alent a tlle 


wars ste 100 


Reverse = ume of on 


xample2: What percentage solution that con 
soins gof sodium chard? 


‘To solve problems involving # change in con: 
centration ofthe solution, the folowing formu 
may be we 


‘Volume one x Concentation one 
‘Volume les Concetation two 


example 3: How woul you pepe 100 a of «5 
desta olution fen 4 SP dextre olan! 


mower Vix C= v2 «C2 
100 x 5 = 42 50 
00 = 502 

10=V2 


Thos formu semontraes that you woul tke 
10 a of the 30% dextroe solution and ald gs. 0 
100 mal co prepare she 5% solution. 

“Another formula that maybe used wo solve prob 
lesa im which a change in concentration is ine 
salve a illo: 


cot srartto.we 
‘alibe srergh ~ Srouto male 


rample & le solving the fogging problem, the 
dosted strength i 5%, the availble strength is 
50% the amount to make e100 ml, and he amount 
towse athe unknown. 


peewee 5 = 
Eo 


er 
xe10m 
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‘MILLIEQUIVALENTS 


When electtolytesareinvved the emceniration if 
solution ofien expressed in wna of milieguivar 
tens (mE), One miliequivalene i eu n 1/1000 
fof an equtvalent. An equivalent weight is equa 10 
(for practical applications) 1g molecule weight 
dlvkled by the wal pukive valence ofthe materal 
In question (Bhnkership and Campbell, 1976). The 
‘concentration of nn clecttoyte solution i expres 
1s ilicqvalents per biter (MEQ/L), which can be 
‘cielo when dhe conceneration of the sro 
ow by si the follwing forma: 


meqjt = MBB 
Ea 


How many millsquivalents per titer ie 
found in w sour chloride solution tha contains 
700 yl? 
70x10, 
mmeait= O20 1066 

The mumnber of milligrams per deciliter alto can 
be calculate when the numberof milieuivalents 
per liter Keown by muanipuiting the previous 
foreula fllows 


ous tatget 


fxample 2: How many millions per decile 
caine isolation that fae 119.56 mil? 
m0. 


B29 7 ome 


1966» 585, 


Answer mel 


Calcultions for determining the volume of fui to 
anhinister are covered in Chapter 15. The rate at 
‘which to run acravencis fade (in drops pet mine 
ute) can be determined by divifing the volume of 
fluids to be given by the time in minutes during 
‘xlministeatn an then mulkipivin that number 


bby the daops per mullite delivered by the adminis: 


\olume of efson( rf) 
Tene at wn 
= dope per minute 


sep eet) 


The dep eae i deops pet minute can be divided 
bby @ to determine the rate in drops per second—a 
number that ts easier to work with when one > 
‘wally adjsting the flow 


Example 1 Give 480 al of lactated Ringer's sl 
tion to Dog A overa4-hour period using standard 
15 gta administration se 


Moro De, 1S Og, Yin. gt 
Bao men” mn” ml ~ min“ see Dee 


Giving ome dry every 2 seconds will deliver 
30 drops ia a minute 


Colculations for Constant Rate Infusion 
Problems 


‘Someries, medications even by intravenous 

om have to be administered ata dose dei 
svconatant rate wera pected period ofthe. The 
dosage ten ordered im ecru per kilogram 
pet inate 

This douge can be confusing because most 
deus are available in a concentration expressed as 
rillizasalliiter (inl) and are delivered 
Yeoh infaskon pumps at a ate expresed ay 
sullteeshour (alta). The following example 
peoblem illustrates a method for solving these 
‘ecblems without che wie of és pum, 


example 1: A 44, dog in acute heart flue 4 
‘onlered to receive 10 meq/kglmin of dopamine, You 
willl a 200-mg val of dopamine to aL bag of 
DW (dextrose 58% in water} soktion (0.2 mln. 
At what ate in dep per eine wil you amine 
ter this aunon ra deliver the cotrect dosage? 


‘Step 1: Convert to the same units. The dove is 
‘expres in meafks,s0 the patents weight 


Copyrighted material 


6 Arruso Puanstacotocy rom Vereniany Tecanicans 


Se sieanchecnucetst 


‘Step 3: Determine che numberof mal per minute, 


2x0 mq, _Imi__ ind 
men” 0m" Tr 
Step 4: Determine the numberof drops per 


minute sing a sink (60 gra ain 
tration ee 


Im, 60g 6 
1 OOF orig 
Formulas and recipes have been devised tsa 
plify the constant rate infusion (CRI) caleulations 
(Macintire and Tefen, 2004). The following fy 
mula can be used to determine the marae of 
Tigrams of drug thar must be added to a Bag of ds 
to deliver a predetermined douge rte to a patient. 
A volume ofthe detivery uid equal to the volume 
ff the deug akled should be removed before 
the drug is aed, to keep the dose and volume 


m=O) 
7) 


M = numer of mg of drug do deliver ih 
1D = dosage of dug in mezt/min 
W = patient hod weight in ke 

volume in ml dlivery Hukd 


“The next formula can be used to adjust the dos: 
age (meefkghmin) in accordance with the response 
‘ofthe anil 


R= OM 
(667) 


Another formula allows rapid calculation of 
the amount of drug wo be added to standard vol- 
tune of 250 ml of uid at » standard delivery rate 
of 15 wl 


rug dosage (meg/ig/in) x Body weight Cg) = 
1 of dug to add 0 250 ml id and run 
at 15 av 


‘Some CRI dps are dosed in milligrams (on) 
Ahh rather than mcg/kg/min. The following for 
mula determines the amount of drug (mg) to be 
abled to 250 ml of fd for a delivery ate of 
10th 


De gti Bo wet O23, 
‘Drug concentration (mg/ml) 

atch giao 20 hy 
{taeda Orit 


A combination of morphine nd ketamine (MK) 
sometines i delivered as « CRI foe pain contol i 


Ianaton calls for adding 10 
uid the following: 


{0 ing of ketamine (100 male) 
{60 ng of morphine (15 mahal) 

‘When the to drugs are added, the patient 
‘weigh in ilograms becomes the infusion rate in 
rab that set on the infson pomp The delivery 
dose & T mili oF 2 megfkylnin ketamine and 
2 meghiglain morphine. 

For dogs lidocaine (500 mg ofa 20 mil eon- 
<entration) can be added tothe MK recipe above to 
sake the MLK mixture. The MLK misture alo 
fun at a delivery rate of 1 lyf, delivering 
17 meglk/min of lndocaine, in addition othe ket- 
amine and morphine. 
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REVIEW QUESTIONS 


PROBLEMS USING RATIOS: 
AND PROPORTIONS 

anion 

1. Expres 1/4 as ratio and as decimal 

2. Expres 0.75 ay wrth and a fraction. 

5. xpress 0.008 as a eatin a eatin 
4 Expren 80 na ration and aa decal 
5 Express 91000 as ato and a a deca 
6. Express (:32 wa fraction aad wa decal 


Propons (Sloe fn X.) 
125X = 510 


S.17t00 = x00 
41a 20 

x70 
5, Canter. 0.5.6 llgume ting» proper. 


6 fa drug concentration Labeled 5 sa 
* 250 mg how many mg ae in three fourths 


wa millieer” 
250mg__X 

Sal nl 
4 


7, How much Bleach would you we to prepare 
1000 ml of 132 slution? 


1a = x1000 


8. How much bleach woul you use to prepare 
1 gallon (3784 el) ofa LAZ solution? 


tat = xT 


9. you were to give a horse I ea por 250 b of 
teh weight ofan wotheloini, how many 
reliliters woul you give toa horse that 
weighs 1250 th? 


10. fa 104 dog ges one fourth of table of an 
snubicc, how many tales wil a 50h og pet 


1:10 = X:50 


PROBLEMS USING THE METRIC SYSTEM 
« 
ol 


10.0004 
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11, 2050 ws = _ mg 
12, How many grams would you adminier ithe 
veterinarian ondered 10 mg of acepromasine? 


13, the medical onder for 05 L of diam 
chloride 09%, how many milliliters would be 
‘administered? 


2. The onder is for 15. mg of prednisone, and 
10-mg (scored) tablets are on hand. How 
‘many tablets will be administered? 


3. The orders for 960 mg of SMZ-TMP. Tablets 
con hand are 40 mg, How many tablets will he 
‘Abner? 


14, How many liters would you give w the patient 
sf the onder called foe 750 ml w be adauins- 
felt ee 

15, the veterinarian orders 300 ag of vitamin 
Bysshow much i thsi eilligras? 


16 tbe onder for 23 mg of vitamin By how 
many micrograms are administered? 


PROBLEMS USING THE APOTHECARY 
AND HOUSEHOLD SYSTEMS 

1A Sae 

ZZ pe 
3.3. up = 
$3qe= 
5.12 pe 
Sloe 
TA gal = 
Bipe= 
9.6pe= 


PROBLEMS COMBINING THE TWO. 
SYSTEMS: 


4. The onder i for enraloxin to be given once 
diy ac 5 mfg to 210-2 ca for 7 days. How 
‘many 22-7-mg tables should he dispensed to 
the lent? 

5. The veterinarian prescribes 15 mg of prednisone 
ever othe day fr 10 days. The tablets on hand 
ae 10mg, How many tables wll be aminis- 
tered! How many tablet wll be dispensed? 


6. The veterinarian preserifer 100 mg of cepha- 
lexin twice day (bt) fr 10 days. You have 
100-mg eaNets on hard How many wil be 
ispemed 

7. The veterinarian presets AlBon for Cove 
‘Your patient is 4 poppy that weigh 8th and 
‘needs treatment for 21 days. The dose for Al- 
thom is 25 maith foding dose and 12:5 mab 
‘maintenance dose to he given once dally 
(sie) The drug is supplied at 250 mg/S al. 
How many milligrams does your patient 
‘ned for lading dose? 


T rmaintenance dost 


iow many mga ae therein Albont 


‘low many mllier does your patent need 
fora loading dose? 
‘A maintenance dose 

How many eililicers wil Be dispensed 


BIS ky 
9,250 ml 
10.50¢= 


wl 
re 
tp 

TiS0% ‘al 
iy 
pe 
al 

11.35 Ub ke 


PROBLEMS MEASURING ORAL 
MEDICATIONS 
1. The orders for 500 mg of amoxil, and 


8. The veterinarian orders 44 mufhy of catprofen 
foe pain control divided into wo equa daily 
doses fra 50-b dog: On hand are 100-mg 
scored tablets How many tablets are adi 
‘steed each morning and afternoon? 


9. The onder is for 05 my enalapril twice daily 
fora 20-bg dog for 30 days. On hand are 10-mg 


tablets om hand are 250.mg. How many tablets scored tablets: How many tablets should be 


wll be administered? 


depen! 
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1, The veterinarian prescribes 25 mg of 
scepromazine tid. for 3 days, and ables 
fom hand are 5 mg (sore. Hse many tablets 
willbe administered? 
How many wll ke dispersed 


1 The veterinarian prestihesaminophtine 10 
be iven thre times daily or 14 days a 15-5 
dg. The dese for aminophyline & 10 mals. 
low many kilograms does your patient weigh? 


iow any milligrams ave to be aintere 
1 your patent? 

Because the tablets os hand ae 100 mg 
(scored), how many tablets wil ou give 2 the 
poten 

ow many eles will be dapenved? 


12, The veterinarian bas ordered 5 may pons 
url nce diy few L200 horse for 28 dys. 
Tubes of 127 g of ponazull ste ace aval; 
these contain 150 mg ponazutl per ram. How 
many tubes ofthe melicion ae need for 
the 28-day ereatment! 

13. A frat bs 10 calves that weigh appro 
‘mately 100 th each. A mieucopic eal exam- 
‘nation reveals Cacidt, The veterinarian 
‘thane to etal 10 calves with Codd pee 
‘der (20% angwolian) by drenching daily oe 
10 days. To make w drench solution, mix 392 
of Cond powder in T eof water (108 of 
powder = 3.5 Ths). The dose of Cord for 
Arenching & Loz of wohiton per 100 tbo body 
‘weight How much solution should he sed 
te deeneh these 10 calves for 10 days? 


14, Doxyeyeine has Been chosen as a treatment for 
Lg Amazon porta the rate of 25 rae 
hua for 7 dys The tablets on hurd ae 50 
(Gcored), How many tablets willbe given fr 
cach retment? 


Howe many tablets willbe dispensed? 


15, The vererinarian orders cenburerol sup fr 8 
20041h foal. The dosage is 8 micrograms 
tice daily for 3 das. The syrup contains 
725 micrograms. How many aliliterse 
ven at each dove? 


PROBLEMS MEASURING PARENTERAL 
‘MEDICATIONS 

1. The veterinarian onders prednisone, 20 mg 
sexeatnusculaely (IM). The vials labeled 
50 mg/ml. How many muliiters will be 
aniseed 

2. The veteran onder an injection of 
ercorten-V foe 3 20-Th dig at the dosage rate 
£22 ngha, The concentrauon of Perorte- 
Vis 25 maf, How uch of the drug should 
be injected? 

1. The veterinarian onden phenyTbutaaone to he 
sleoistcred 10 a 1500-tb hore ata done of 
‘may inravenousy, The vil labled 
200 mg, How many milters wil he 
‘wnster! 

4. The veterinarian orders penielin G pvcaine 
for a 25h dog to be administered ata doe of 
£40000 Us IM. The vals Iabeled 300000 U 
rob How many milters wll be akninistre? 


5. The weterinaian ones ceizoln no given to. 
Bath dog at a dosage of 20 mg/kg 1V for sug> 
al prophylaxis. The eancentniten of cezlin 
‘han i 100 min. Howe mel ofthe rag 
shoal be given? 

How many licens will Be adminered 
‘ich teatent!| 

6.4 78th dg Be adminoteredamapielin 
taihydae a a dese of 5 any subcatanesnaly 
The anebvonc hae been recitute aa the 
‘concentration #200 mall, How many ml 
lier sil he adminstered tothe patient! 


7. Rmicrscopie fecal amination veal 
Gioia ifection wn a 500g African gray pore 
“The veterinarian choses treat the infection 
swith metnoniticde injectable tx dose of 
30 me daly fe ¥ days. How many eilrams 
will he parror receive at each teatment? 


8. A 45 dow isto be treated for lymphosarcoma 
with vincristine slate 1 mpi. The dose i 
0.5 mg/m! How many square meters of oy 
surface area does this patient have! 


Flow seany rolls willbe give tothe 
ration? 
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How many milliliters? 


9. The veterinarian orders lincomycin HCI for 3 
500th Yorkshire bar. The doage 1 be ad- 
ministered is 5 mbay IM for 5 das. The 
‘medication on hand is 100 mil ina 50m 
rmultikse vial How many milligram wil he 
‘almintered tothe boar each day? 


Flow many milters willbe administered 19 
the boar each day? 
How many hotles of medication does the 
‘owner have to purchase to teat the boat for 
Sdapt—— 

10, A cat weighing 8 Ib that has a small laceration 
1m ts eft hip is to he administered ketamine 
HCI to produce anesthesia. The veterinaein 
‘orders 15 mg/l IM. The via is labeled 100 
‘nga. How many lligams will beanies: 
tered tothe cat? _ 
How many millivers wil Be alminisered 


11, The veterinarian orders 7 mEq of potas 
cfaorde 1 bese tothe EV Bus The vial 
4s labeled 20 mEq i 10 rl. How ear mill 
ters wil be aed to the fa? 


12, The veterinarian orders 4 U of regular insulin 
tobe akninitered wo w diabetic ext. The ress 
Jar insulin labeled 40 Uf. How many mile 
ites wil be administered? 


13, The veterinarian orders toonterone propi- 
fate fora 475-1h Landeace boat. The de v0 
bbe administered is 1 mg/0 th. The label on 
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the vial is 25 mall. How many milligrams 
sill be aiministered? 
How many ililiters wil fe administered? 


14. The veterinarian orders dexamethasone 60 mg 
IV tobe given to a patent: The vials labeled 
2 mgfnl- How many rililiters will be adaine 
bere 

15. The veterinarian orders 15 ng of vitamin Ky, 
The vals labeled 10 mil. How many mil 
liners will be administered? 


16, The onder i for melonicam at 0.2 mg/kg 10 
control postural pai in a 4.5-kg cat, The 
concentmation ofthe drug 5 mgiml, What 
volume ofthe drug should be ven? 


17. Araki weighing 12H fo be given 0.02 maf, 
df bupeensehine subeutancous fr pain contol 
‘The concentration ofthe dis 03 mg. How 
such ofthe drag honk be given? 


18, Atropine (05 mgal) wondered at 0.01 math 
tw contro bradyeanda in a 75-b dog. How 
mach ofthe dg shoul be given? 


19, The veterinarian adem enredloxin at § my 
1M fora 7g python with respiratory disease 
The prot contains 100 mf How much 
shoal be injected 

20. The onde is for an injection of metoelo- 
sramide at 04 mph fora 15-kg dog, The 
concentration of available product 5 mgm 
How mach should be anecte” 
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INJECTION PROBLEMS: 

Caer 7. Qader 500 25% deste and 0.45% NaC 
r eS em ‘Or hand: 1000 ml 045% NaC and $00 ml 
2 20 mE tV 5% dextrose 
5 O75 me IM Armour of each needed 
4 8. Onler 1000 inl of 10% gyeenyf eatvolare 
4 mel solution 
6 5 meIM ‘On hand: packers containing SO guaifenesin 
1 OS mel (GO) powder and 1000 ml stele water for 
s 300.000 U SC injxtion | 
5 5 ma Amn ofeach needed 
3 mx 9. Onder 8% thats salation 

‘On hand: One 5g vial of powder and stele 
water for injection 

PREPARING SOLUTIONS Amon of sterile water now 


1. Onder: 100 ml of 10% formalin salaion 
(On ha formalehyle 37% (considered 
100% foeralin) and water 
Amount needed: 
2. Onl: 1000 al 09% NaCl and Fe destone 
(Or hata 1000 mal 09% NaC and 500 ma 
50% dentrne 
Amount of exch needed 
3. Orde:100 snl 50% destrone 
(Om hand: 500 al SO dextrose and 259 sl 
tle wate for injection | 
Amount nese 
4. Onler: 400ml 045% NaCl und 5% dente 
(On fad $00 nl 0.7% Na aad 500 al 37 
dextrose 
Amount of each nese 
5, Onder: 2000 ml crated Ringer son and 
25% dextroe 
(Ow hand: 2 containers of 1000 ml crated 
Ringers solution and 250 ml 5% dextrose 
Amount of eich needs 
6, One 50 ml 5% dete 
‘On band: 1000 eal sterile water foe injection 
snd 250 ml 50% dextrose 
Amount of each neces! 


10, Onder ¥ of 2 eyclonporine ophthalmic 
solution 
‘Op bart 59 ml Sandimenune Ora Solarian 
{eyclnporine) 100 tl and 16 oe of exten 
isin olive ol 
Amant ofeach neces 
UN Onder: $0 ml of 29 formalin 
(Oe hand: 37% formaldehyde and warer 
Amount ofeach neds 


heat: 


PROBLEMS CALCULATING 
1V DRIP RATES 
1. What drip te wil you we to administer $00 mi 
‘ef betated Ringer’ slution over a hour period 
swith a staan (15 uth) administration set 
22 Whar dep eate woul you se deliver 120 cl 
(0% NaCl over a -hour period wing a micro 
rip (60 gal) administration set 
4. What deip rate would you ue to deliver 12 L 
‘of Normenol ever 10-hour period wing 2 
‘sandr (15 fel) administration set! 
4. Whar drip rate would you ute to deliver 
8 mcgfkiin of drug C (500 mx/250 ral 


sn dog ings mice (60g) 
5. What dip rate would you use to deliver 10 mex! 

lin of dopamine (0.2 mg/l) toa 2-6 doy 

ting the microdrip (69 geval) administration 


6. Using the formal yy_ ©.) how mach 
RIE) 
trope (25 mel) would you a so 
1000 ml of 5% dexeroe to deliver? meghs! 
‘min of niropeuside ata delivery ae of 
T2mlbe eo 3k do? 
7. Using the formula g_ @20900 calelate 
mE 


the new fuk delivery rte needed to increase 
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the dosage of nitroprusside in problem 6 to 


15 megfeghmin to a 28-kg dog ata delivery 
sate of 19 ele? 

9. How mach furosemide (10 mga!) would you 
said toa 250-ml did bag ro deliver 3 meg! 
‘min toa 5-kg patient with the fad pomp set 
at 15 ml 

10, How much momhine (15 mk) would you ad 
twa 250ml dad bag wo deliver 0.2 maf to a 
{0-kg animal with dhe pump ston 10 mi? 
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Drugs Used in Nervous 
System Disorders 


‘Afi studying hs chapter, you sol be abe 


1. Define vers reat tthe pharmaccdigy of the nervous system, 

2 Develop a hase understanding of the anatny and physiology of 
the nervous sptem, 

1 Desrte the ubdivitns neti. soa primary ncurtransenters| 
ofthe maroc nerves tem (ANS). 

4 Describe how drugs affect the ANS. 

5. Lis the different classes of ANS Jeu. 

6. List the two major clasication schemes of barbiturates. 

7 List indieaticesand precautions for the use of byebturates 

16 Desenbe disociative anesthesia, and Int these diiocloive agents, 

9. Lit the opiate receptrs and the basic function ofeach. 

10. List the indications forthe wie of arctica 

List potential ie effects of narcotic use or overdone, 

12 Dene hive epi anegonts exert heir effets, an lt thee 
examples ofthis catepiey of dg. 

1, Define neuroleptanalgesic and ye an example 

14, List examples of drugs used to control seizes 

15 List commonly mel inhalant anesthetic agents and compare 
thei characters 

16. Deserbe che primary uss of central nervous system (CNS) 
simulans 

17 List dre ned in Hchavioral pharmacotherapy 

TK. Desenbe the characteristics ofa gua euthanasia agent 
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JACETYLCHOUNE A rewrtansritie tht tows 2 
‘nerve impulse to ces the snaps uncon (S39) 
Detween wo nene fbers e between 2 nene foot 
and an onan (eg, musde, gland). 
[ACETVICHOLMESTERASE An exzyine tat brings about 
the breakdown of setone in the snap ga. 

JADRENERCIC A tom used to descibe an scion Or @ 
Teams tt ace by pba ero 

JANALGESIA Loss of pain sensation (other sensations 
may be present). 

JANESTHESIA The los fal sensation. May be de- 
‘serbed a local flectinga smal are), regonal, or 
‘surge (accompanied by unconsciousness). 

|Auronomic NeRvous SystEM That parton of the 
‘nervous stem tha cont ichiry aches 

JCATALEPSY state of irvlurtary muscle git hat 
's accompanied by immably, amnesia ard va 
able amounts of analgesia. Some refees may be 


incides dopamine, epinephvine, and novepneph- 
fe. When pve tneropeutcay,catecehamines 


‘Gacuiomic SmMARSE The ste ofthe synapse be- 
teen Seinen and pee of mt 

Miscarmuc Recerons Recon acted by 
‘cxtchalne and muscaree tht ae fund in 
|Gands. the heat, and smooth muscle, An acronym 
for remembering muscainic eflecsis “SLUD": 
‘5 = sainason;L~ lanimaton; U = urnaton; 
D = defecation. 

NNiconmc RECEPTORS Receptors activated by soe 
‘ychoine and ricosne found atthe neuromuscular 
incon ofthe seletal musce and atthe gana- 


PaRasmaraTHOMIMETIC A drug tht mimics the ef 
ects of sisting the parasympathetic newous 


stem. 
‘Srananneric NexvoUS SYSTEM hot portion ofthe 


rmimic the efects of somulatng the sympathetic ‘aonomic nenous system that aes rom the 
rnenvous syste. thoracolumbar spinal cord, mediated by catch 
[CHOLINERGIC term use to descbe an acon or arin ands concerned wth the fight fight re 
receptor thal activated by aetycholne — 

Errector A land, organ, or tisue that responds io SYMMPATHOMUMETIC A cu that mimics the eects 
‘nerve stration wih a specie acon. of sterling the sympathetic neous syste, 

INTRODUCTION, by cening cleric menses over network of 


The nervous system is the boys penary commun 
cation and onto cenece. fe functions sm armen 
with the endverine system tallow am animal tr 
sponds bp to fs enirnment ana manta 
‘ relaively constr intemal envimamene (hee 
Sst) though contol of the many sternal onan 
systems. In Fra toons, the nervous stem sree 
three fancions (1) sensory, (2) integrative (analy 
si) and (3) motor (seton). teres changes within 
the environmen and widhin the boy, nrerpets the 
information, and responds to the ineerpretation by 
bringing about an appropriate action, The nervous 
‘stem carries out this complex activi very apy 


nerve thers The endocrine stem wes mach mre 
slowly by sending chemical mesenger (hormones) 
thrash the Nedsream to target sricturcs. The 
‘wo stems are yer closely ineerelated functionally 
sal anatomically. The nero ster exerts emt 
‘ver the endkcsine system thru the inloence 
the hypodhalamus (brain) on the pituitary gland 


ANATOMY AND PHYSIOLOGY _ 


“The nervous sci has tw main divisions, the 
ceotral nervous sistem (CNS) and the peripheral 
ners pater, 3 ell thes related sohivsies 
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(Figure 4-1), The CNS ie composed of the brsin 
ind the spinal cond and serves asthe contol center 
‘of the entire nereons system. All semory sera 
bon must he relayed the CNS hefoee tea be 
interpret and acted on. Most impalses that sima- 
lave slands to act and moscles to contract orisinate 
inthe CNS, 

‘The nerve processes thar connect the CNS with 
the varias glands, muscles, and receptor inthe 
brady make up the peripheral nervous system. Func- 
tionally, the peripheral nerwous system i divided 
limo afferent ans efferent portions The afferent 
portion & composed of newve eels that cary infor 
‘mation from receptors tn the periphery of the hoy 


‘w the CNS. The efferent stem consists of nerve 
cells that carry impulses fom the CNS to muscles 
and glands. Anatomically the peripheral nervous 
free componad of ceanal nerves and spinal 

“The penperal nervous system & aby subdivied 
Jit 4 xamatic nervous system aa an aatonomic 
‘nervous system (ANS), The simatic nervosa 
‘consi of efferent nerves that cary impulses fram 
the CNS to seleal muscle tisue, Iti under con- 
‘ican control and 4 therefore called vont. The 
ANS ct of etlerent nerve cells that cary infor 
‘mation fom the CNS to cardiac uel, lands, and 
smooth muscle Is under unconscious contol a is 


= ze ars 
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called eolunary. The ANS has two subiisions, 
the sympathetic nervous system andthe paraeympse 
thetic nervous system. Mest rises sanerrel by 
the ANS receive hoch sympathetic and pases 
theric fibers In general, one division stimulates an 
sctiviey by aecepeorand the other inbibisthe ctv 
ity serve asa method of checks nd Palaces 
‘The fundamental wt ofall ranches at div 
sons of the nervous system & che neuron (netve 
<ell), Neurons have the amazing ability to transmit 
Inforration from point ty point. The second pnt 
may he nearby oe at great cstnaee. Siew a 
cell in the body, neutens have 4 nucleus sat 
rounded by cytoplasm. Difcrent from other cells, 
however, neurons have cellar extensions ot 
pacees calle coms anal dendrites. Axion earey 
lectrcctike mesages away fom the nerve cel, and 


ondites cany electricstke mesiges toward the at pa 


nerve cell (Fue 4:2). Tranwmision of these 
meses nhig nerve ber occurs thengh 9 wave 
‘change reversal that moves shown che Sher 
(Figure 4-3. The resting (polarize) ber a pos 
tive charges lined up om the outside of ts mem- 
brane and eziive charges ined up on the inside 
‘of iy membrane. When stimula of suicient 
Imagnitude reaches the ber, depolaeation oe 
hae reveal (positive fo, negative out occu 
| pmgrenive wave down the her toward the sy 
‘apse Repolatization the movement of change 
hack wo theteonginal positions. 

‘Axons may be shor long (up 0 4 fer in has 
man), and they endo terminate, in as many a 
10.00 nerve enings called telalens (Snyder, 
1986). The lange numberof nerve endings allows 
for great variety inthe number and rype of connee- 
tions mae with other neurons. The synageic end 
bulbs of the telendra pase nerve impuies to an 


colar Fd 


adjacent sructure (another neuron, gland, or mus- 
cle) by emitting x chemical messenger called 
‘exoutansmitier inthe spr juction (saps) 
erween the ere ending and the adjacent 
srricture (Figare 4-4), Neurotransmisers then 
combine with mceptorsion the dendritic side of the 
‘synapse and cause a stimulatory or inhibory fect. 
Demates may eeypond uy neuotransmitters by 
feencraing a nerve umpulse, which is conducted 


tis Ji a 
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via the awn eo the adjacent structure (neuron, 
sland, of muscle). Neuroansmiters can be mim 
icked of Mocked by the use of appropriate dees 
(Pause 45) 

Nem fer (nerves) may have rg diameter 
{A fibers), 9 medium dameter(B ther), or 9 soll 
Aiameer(C fers) (ore, 2001) Fikes with ree 
siamesers conduct nerve impulses ster than those 
with small diameters. Pers chat are surrounded by 
the inmuating substance called myc ala tranit 
immu faster than nonanyelinated bers. Tope A 
ul B bers are generally myelinated fibers 

“The ment onic unpulte conduction system theoagh 
the nerves stem the rex ae (Pye 4-6). The 
reflex a is compose ofthe fillowinge 


1A receptor 
2A sensory newton 
3. center in the CNS for a syapse 


4A motor neaton 
5. An effccor 


The recep ofthe refles ave muy be eatin 
enpheral site—such as the skin—or in a central 
awea—sach af 2 muscle, tendon, or vicera onan. 
“The sensory neuron cates the impulse fm the re 
‘epost the CNS. the CNS, the sensory neon 
fynapees with intemewtons an the spinal cov, These 
lemecurons sna the impulse wo che brain fo inter 
pretation or sen the impulse toa motor neuron, The 
mote neuron cartes the mess 10 a elect" 
sa Ifthe smpule tele anwnd che ae without 
going to the brain fr analysts the sequence of event 
‘scaled pol eer (ce ize 46) A spinal reflex 
‘an excur even the spinal ened is completely sev 
(eed For example, a hema applied othe ie of 
dog with a severed cond can cause the dag 6 wih 
‘daw eg by ean of the pn refs 
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Para pute eo te ain 


Areas of the brain that have importance tan 
usketandina ofthe pharmacoloey of the CNS are 
‘usteael 40 Fyure 4-7. The cerehram 6 respons 
He for higher fanesions ofthe bran, such a lear 
Jing, memory, and interpretation of sensory input 
(sion, pain recawnition, and so forth). The thal 
tus serves at relay center for sensory mules 
frou che spinal conf, brainstem and enebelhn 

the cercrum, The thalamus alo may be involved 
Jn pain interpretation. The hypothalamus serves as 
the primary medhator between the nervous sytem 


and the endocrine stem through ts contol of the 
pituitary and. The hypothalames also controls 
Sod regulates the ANS. The medulla carries hoth 
sersory and motor impulses between the spinal 
cord and the brain. It comtains center that contol 
vital physiologic activities suchas breathing, hear 
beat, Howl presoe, vomiting, swallowing conch 
ing, body tempers, hunger, ths, and others. 
“The reticular formation isa network of nerve cells 
satered through bundles of hers that hegia in the 
medull and extend upward through the bri 
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stem. The reticular activating tem is a par the 
reticular formation, which functions t0 arouse the 
ere cortex aa responsible for consciousness, 
sleep, and wakefulness (DeLahuora, 1983). 

n summary. nerve activity s usualy described a 
the generation of nerve tmpulbes that occur in 3 
denditeor cell boy ara then evel down a aon 
by electcslke activity, which &saniae wo the a. 
sae ofan elecene curent dows a wire When this 
current reaches synapse,» chemical “beige” ot 
‘neurotransmitter alow the message to be passed 
‘ne ot many a thorn of her neni New 
rmxransattersubsances include acetylcholine. n- 
epinephrine, dopamine, ereconsn, and gama. 
rnabutyic uci (GABA), These other neurons then 
fay the mesinge 1 an interpretation center 8 
structure che tales propriate action. CNS das 
ct by mimicking or Blocking the efits of new 
rotransoiers 


‘The ANS i thot potion ofthe nerwous sytem that 
contmh uncansciows hoy activities ANS thers 
‘onervate smooth muscle, heart muscle, salivary 
land, and other viacera This enn operates ad 
Tomatically and iewoluntacily to eoeerol visceral 
function, sh as gtroinestinal (GI) mori, 
rate nd force of the heaebwat, ect by gc, 
sie of the pup, and various other savoluntaey 
functions and characterties In contrast to the 
somatic Herwous sytem, the ANS has two sbi 
sions: parsympusbetic (cholinergic) an sym 
thetic (adeenergi). The »ympatheri division regu 
lates enengyexpending activities (fgbr-ordight 
responses), and the parmympatheric divistn ress: 
Innes energy-cimsering ati. 

“The ANS has two neuro thot cary bnpules 
tanger structures (in const to the somatic nervous 
system, which has only one). The cll oxy of the 
frst neuron arses in the CNS-—in the thoracolum 
har con forthe sympathetic nervous system an in 
the cranioweral coed foe the puceympathetic 
nervous stem (Figure 48). The axon ofthe fist 
‘neuron leaves the CNS and teres to ganic, 
there it symapses with dendrites of the second 


ncuron. This second neuron then travels to the 
target sructure (Figure 4-9). Axons ofthe frst ne 
sim ae called pepamlimic, an hone ofthe second 
are called postganglionic. The synapse beeween the 
‘pecganglionic neuron and the postganglionic neu 
ron is called the ganglionic synapse. 

FPrezanalionie Bers ofthe sympathetic nervous 
system ane short. They end an ganglia adjacent 60 
the yal coal, The only excepron the pregan- 
alintc Ser to the adrenal medalla, The adrenal 
medulla nel is analogous toa pestginglione ber 
became wt releaes epineprine and repping 
sdetly st the Bloodstream when stimulated by 
pecganglionic hers. Postganglionic sympathetic 
fibers are bong, 

Pregangbion 6hers of the raraymputhetie ner 
sass sstem are general ony, They eave to glia 
cated un the wal of the target ongan. Potgangionic 
fiers are consequent short 

‘Normally, target sites af the ANS have both 
symporher and pioymputhetic innervation. The 
‘Phiywalogi funesions of the tw pte usually 
[pose each other and cherey bring about w tate of 
balance. When this holance  dorupeeds deuy th 
apy may be indicate restore the halanee. The 
‘adrenal anella, sent glands, and hae folces 
Jaave only syeapateric fibers. 

‘Stimulation of the sympathetic nervous system 
‘canes an nezease heart ete at repent, 
a decrease 49 GL activity dilation of the pupils, 
‘comencica of bland ves in noth suc, 
lato of Blood yes i skeletal race, hatin of 
Irnchioles, and an increase in Hla glucose lev= 
teh. These actions prepare nana 0 Sih ot 
flee. On the eeher hand, stimulation of the pac 
srmpurhetic nervous system causes a decrease in 
Jheart rate and respiratory rate, an increase in GI 
ctvity,conutrcton of the pupils an constriction 
‘Of the bronchi. 

Receptor of the sympathetic (adrenergic) net- 
vous stem are shlivided as follows (Figure 4-10) 


1. Alphaet 
2 Alpha? 

53. Beeet 

4. Beta2 

5. Dopaminersic 
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Froure 48 
‘Schematic ofthe auoromic rena spar (fram Tabac IK Ansty an phyla St Lou 187 Mes) 
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49 
Ppa nd psyco of We adver rece Syoem A Spee: B, Paya 


Generally, alpha eeceptots ate simulatoey aad 
beta receptors ae inhbizry (Table 4-1). The para- 
sympathetic (cholinergic) nervous sytem has 
nicotinic and muscatinic receptors. Effector ins 
have une ve a combination of thew seceptar A 
dr effec is determined by the number of recep 
tors inthe effector and the drugs specificity for the 
receptor (Willams and Bue, 990) 


The primary neurotrannicter for adrenergic 
sites ane novepinephrine, epinesine, and dopa 
amine: Epinephrine cual states alpha and beta 
receptors an therefore a potent stimulator of the 
heat an an qualy power diate of lvonchioles 
Acetylcholine & the nurtransmittr at sympa 
thesic pesteanaiomic fibers to sweat glands and the 
smth muscle of Blea wewcls(incarni tes) 


pyrighted ma 


Receptor Target Organ Response 
‘phat ——_Aerinles-———Constcion 
retra Increased tone 
Ere Dito of punt 
Nplw2 Sheetal muscle Constncon 
Beet Heart Inceased ote, 
‘conductor, 
nd conbecty 
Renin flee 
Bew2 Slew blood —Dlanan 
vessel 
‘onchicles tion 
Doparinersc Keys ation of blood 
vessels 
Newt lation of coxray 
Mesertere lation 
‘blood vessels 


‘The newrotranumittes fo cholinergic sites 6 
scetycholine, Acetylcholine combines with both 
rcotinic and rmuseannie receptor 

‘Cholinergic srs are fund i bach the spe 
thetic and parasympathetic nervous systems, Nico- 
tinic receptors ate found in ll autonome gan, 
‘nthe aerial mel, sed tthe eeursmeviae 
ction of the somatic nerve system. Mina 
receptors are foun atthe synapse of ponyangioaic 
fiers ofthe parasympathetic nervous system and at 
afew ofthe symputhete pontganghomie Aber 


‘How Drugs Affect the Autonomic Nervous 
‘System 

‘Autonomic drup bring about thet efecs by influ 
fencing the sequence of events that invoke fea 
rotransmiters Mow autonomic deus being abet 
this alteration of event by doing the fallowing- 


1. Mimicking nevotransenitters 

2. nerering with neuroranemiter release 

3. Blocking the attachment of reugotransnitits 
ro receptors 

4 Incerering withthe Freakbown or reuptake of 
‘neurotensmiter tthe sage 


(Cholinense agents are dius that stimulate teceptor 
sites mediated by aceylchline, They achieve thee 
‘tects by simicking the action of aceyehaline 
(Gree acting) or by inhibiung is Weakdown (ind 
rect acting). Cholinergic agents ae alo called para 
sympathomimetic because their eects resemble 
ve pralvced by simulating parasympathetic 


Clinical Uses 

‘Cholinense agents do the flowing 

1 AU io the diagnosis of ryasthenia gravis 

2. Reduce the inraoculr res of lan 
‘Stunulate Gla 

4 Treat urinary retention 

5. Contra womiting 

6 Acta an antidote fr neuromncular Blocker 


Direct-Acting Cholinergics 

1. Acetylcholine, Aceylchoine seldom ased 
cll tecnica down ily 

acetylcholinesterase. 

2. Carhamylcholine. This predict as been used 
torteat atony of the GI tact and to stimulate 

tere contractions sine 

Bethanechol (Urechie), Bethanechol wed 

to teat Gland wrinary tract atom. 

4. Pilocarpine (aopeo Carine, Akarpine, Poca, 
Pikecarpine rehices ntrvctle pre sure soe 
ated with glaucoma. 

5. Metuclopeamide (Reglan), Metcclopramide 1 
‘wed co cootral vomiting and to promote gastric 
tract empeying 


Indirect-Acting Cholinergic 

(Anticholinesterase) Agents 

1. Edrophonium (Tension). Edrophoaium is used 
to diagnose myasthenia gravis. 

2. Nesstigmine (Prstigmine, Stilyn). These 
eodhcts are wed to feat urine retention se 
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Gl atony and as an antidote ro neuromuscular 
blocking agents 

3. Physostigmine (Ansiliiom, Eserine). Uses of 
this prot ae similar those of aeostigmine. 

4. Onganophosphate compounds. These ace com- 
‘monly used as insecticide dips and may resale 
tonwty if we inapproprnely: See Frfioxime 
how 

5. Demecarium (Humoral. This drug used in 
the preventive management of glaucoma, 

6. Pyruhstigmine (Mestnon), This dg eed 
forthe rearnent of myasthenia gravis. 


‘Adverse Side Ejfects 
‘Avene side effets of the cholineric drugs may 
‘chal hradhcantea, hypstensan, hen Block, be 
rination, cartbea, vomiting, increased intestinal 
scivty, intestinal rupture ned increased baonchial 


‘Cholinergic blocking agents ate drs that block 
the action of acetyholine a muscaink receptors 
ofthe parnaympuchetic nervous sytem 


Clinical Uses 
Clinical uses these drags ate allows: 


[Treatment uf deen sea wore by decreas 
ig GU oii 
2. Asa preanesthesic dey eenetions and prevent 
bradycardia 
3. To diate the pupils for ophthalmic examination 
4. relieve eillary spasm ofthe eye 
5. To tet sinus bradyeatlla 
“The belladinna alkalis of the ally night- 
shade family of plants have been wed as deus foe 
centuries and represent the procotype for this eate- 
ory of agents 


Dosage Farms 

1, Attopine. Numerous generic and tae mame 
radicts are available fr parenteral or 
‘ophthalmic administration. Atropine tes as 


a preanesteric ta dry secretions and to prevent 
‘endyeanin yan ante to organophosphate 
possoning: to dilate the pupil for onbthalie 
‘amination; va conceal clay spaams ofthe 
ye: so teat snas bradycardia ard co slaw a 
Inyrermoniegut- 

2. Spline This ruse im antadrhe 
‘medications 

3. Methsccpolamine is an gradient of Biosal-M, 
Methscopolamine is used to control 
= 

4. Ghycopyrobate (Robinul-V). Glycopyreolae 
{63 quaternary ammonium compound with 
actions similar w atropine. Ie provides longer 
action than atropine and is wed primarily a4 
4 preanestheti 

5. Aminopenrande (Centrine). Aminopentamie 
‘suse to contol vomiting and diathea in dogs 
and cats 

6. Propantheline (Pro-Baathine) Propantheline 
aned to teat dlarthea, urinary incontinence, 

and bradycardia, and 1 reduce colonic pei> 

seas horses to allow rectal examination, 

Propanthelin, sila to gheomyralate, 

‘gumternary aminonim compound 

Palidoxime (Protopam, PAM). chaines- 

erase reactivator used to trea organophoophare 


Adverse Side Eiects 
‘Adveme aide effects of the cholincypie Nockers are 
‘doe elated, Overt can cause drowsiness, dor 
‘entation, tachycardia, photophobia, constipation, 
ante, and Kurrng a the yeti site 


Technician’y Notey 
| Aropine administered a a preanessic causes 
<dlason ofthe pupis i des secretions and pre- 
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Adrenerte (sympathomimetic) agen being shout 
action at receptots mediated by epinephrine o not 
‘epinephrine. Adrenergic agents may be clad 
‘atecholumines oF noncatecholamines, ani either 
‘ateyiey can alo be cai accrding tthe pe 
fife receptor ypes acuvated (alpha-t, alpha, 
etal, bett2), ln most cases alpha receptor ac 

ity cates an ectatory repose fence the 
tract, ana hee tmuacon canes an wor r= 
sponse (except in the hear), Adeenengie activity 
‘4 complex subject, and more advanced texts should 
be consulted for a thorough explanation 


Clinical Uses 
Aadenerge agents are use fo the flowing purine 


[To atimulae the heaet whew dring anti 

“Ta reverse the hypotension and bronchocon- 

sirieton of anaphylactic shock 

3. To strengthen the heart during congestive heart 
fate 

4.Toenrect hypoeensinn rough vateoentrcton 

5. rece capillary Hes through asco 
sesction 

(6.To teat urinary incontinence 

To rahice icons membrane congestion 
(aseconstiction) in allergic conditions 

8. To prolong the etfct of lca anexthetic agents 
by causing yaseconsriction of Blood eee at 
the anjection ste, thereby prolooyane their 
abvoeption 

9, To teat glaucoma (alpba stimulation increaes 
the utfow of und beta stimulation decrees 
the prinvetion of gous hare) 


Dosage Forms 

|. Epinephrine (Adrenalin) Epinephrine stimu 
late al receptors to cane an increae is heart 
‘are an eardie output. cometrition of the 
Mood vesies inthe skin, dation ofthe Nod 
vesels in muscle dilation ofthe bronchioles, 
and.anincreme in metabolic te 


2. Norepinephrine (Levophed, Noradrenalin). Now. 
‘epinephrine is moetly an alpha stimulator with 
‘sone hee stimaltion. ly primary inluence 
thar uf wap (uate Hoa pres), 


fine an alpha stmalate that fused as aaa 

5. Dopamine (Ini), Dopamine is precunior of 
-qpinepbirne and rorepnephine saci is dose 
‘Spender cs neo teat sock adc 

ie haat fue and to ncevve vera person, 

6. Phenywopanolamine (Omade, Prolamine, 
Dexatrim), Phenylpropanolamine wed to 
treat unnarysncotinence ide 

7. Dushutamine (Dobutes), Dobtamine i eta 
agonist thats wed for short-term treatment of 
hear fre 

8. Fabre (Viton!) erbutaline (Prethine), 
ana albveerad (Pawenai. These prods are beta 
‘agonists an their main we is bench, 


‘Adverse Side Eiects 
“These may inchae rachycan, hypertension, nee 
wausnes, and candac anhytbnias Hypertension, 
aby, and pulmonary edema may occur with 
an overdone. 


Technician’y Notes 
pnephvne « normaly packaged a8 0 1:1000 dh 
tn, Many cians prefer a 1:1000 dluon for 
arc aest Mix | mio the oral i 
tion wth 9 lo sor water to prepare a 1:10,000 
ution. Eprephnine is stored under eigeraton. A 
‘ote should be paced i the emergency Cosh cat 
osing the locaton of this dug 


‘Adrenengc Mocking agents are used us sre the 
‘ctviy ofthe sympathetic nerwous sper, They are 
lasied accomling 10 the site of their action as a9 
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alpha blocker bea Blocker, oF ganglionic Hocker. 
Drugs wally Nock only ane extegory of receptor 


Alpha Blockers 
‘Alpha Blockers have had limiced use in veterinary 
medicine. Phenoaybensamine has been advocated 
by some clinicians fr the treatment of Lainie 
hoes and urethral obstration in cas. Yanan 
‘sued for xylazine antagonism. 


Clinical Uses 
See Dosage Forms 


Dasage Forms 

1-Phenoxybersamine (Dibensyline). Phenoxy= 
enamine is # hypotensive (vasltor) agen 

2. Tranqulleets (acepeomazine, droperidol), These 
‘manquiizers acta alpha blockers and cause 
‘asedation 

3. Prison (Minipress). Prazosin fs hypotensive 
igs 

4. Yohumbine Yobine). Yohimbine s wed a8 an 
ntiloe fr aylaine toa. 

5. Atipnmerole (Antisedan). Atiomezle fs r= 
‘eral agent for medetoanine 


‘Aderve Side Effects 
Adverse side effects may inclule hypotension 
(phenoryhercimine,tanilter peasonin),tachy: 
aris (phenoxtbensamine), macle eemory (yo> 
himbine), and seutes (acepromacine) 


Beta Blockers 
Beta blockers are use 19 teat glans, ary 
‘nin, and hypertrophic cardoanyopanby. 


Clinical Uses 
See Dimage Fors 


Dovage Forms 

1. Propeanool (Inderal). Propranolol is wed to 
treat cardiac aréhsthmias and hypertrophic 
<caedomyopathy- 

2.Tuola (Tropic). Tanclol an ophbalie 
preparation that is wed to tea placomna. 

3, Atenolol, Used ina similar way to propeanlel. 


Adverse Side Effects 
“These elude bradycardia, hypotension, worsening 
of heart flute, bnnchocinutiction, heat bak, 
an syncope 


Ganglionic Blockers 
‘Ganghonic Hocker are seldom used in veterinary 
medicine 


CENTRAL NERVOUS SYSTEM _ 


ERS drugs ave yao ass in veterinary medi 
cine, Depresant drugs are used wo eranguiliae or 
sedate animals to facilions restraint or anesthetic 
fpeocedres They are alse wed to conta pin, 4 
Induce anesthera, and co prevent or cata 
secures CNS drugs ae als availabe to antago 
(revene) the effects of seme depressant drugs, An 
‘other group of CNS gents wed to stilt the 
ENS to treat calico respiatary depresion or 
arrest. Euthanasta drug allow veterinarians fo p90 
vide quick and painless end co hopeles medical 
Drugs that affect the CNS generally caine 
epresion or stimulation. They are thought 10 
seencrate these changes by altering nerve smpulve 
transmissions between the spinal cond and the 
nn or within the bray sll. Altering anpe 
teansissions within the thalamus could prevent 
menage regatding painful simul from reaching 
Interretaion centers within the cerebrum, In 
fering with ampulbes within the reticle ati> 
wating system could ober levels of consciousness 
‘oc wakefulness (Ganong, 2003), The changes that 
foccor im the transmision of nerve implies as 
‘result of administration of CNS drags ate pro 
ably brought about by altered neurotransmitter 
ity 
“The categories of CNS drug that are covered in 
thi chapter include the following 


1-Tranguiisers 
2 Rubra 
53. Diwociatives 
4. Opioidantaponists 
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5, Neuroleptanalyesisantagonises 
6, Dr to prevent or contro seintes 
Tlhalanes 
8 Macellineous CNS days 
9, CNS simalanee 

10, Euthanasia agent 


Phenothiazine Derivatives 
The mechanism of action of the phesothissine 
derivanives on the CNS ts nor well understand, 
ioweve, i ft been proposed that they ate dopa: 
rune Mockery (Muie aoa! Hobe, 2007). The ef 
feets on the canliwascubiesytent are a resale of 
lphseenepge locke. 

Phenwrhiasine derivative tranialleces prodice 
sedaioa ur allay fee nes anstetywithoue predic 
‘oy, snican analgesia. Suklen ose sua 
outs the animal. Phenothiaaine derivate tae: 
sulle produce an antiemetic fest by depressing 
the chemoreceptor trigger zone in the brain and 
have a nih annpruritic effect These agents also 
race the tendency of epiaepiine 0 take car 
aise arhychonias 


Clinical Uses 
Phenorbiieine derivatives ate wed for prevention 
or treatment of vomiting salle of mill pructi, 
an sedaion/eranguilisation. 


Dosage Forms 

1 Acepromasine maleate (Acepmomacine, 
Promace) 

2. Chlorpromazine hydrochloride (Theessine) 

3. Promusine HCL (Sparine) 

4 Prochlospersineisopmpamide (Darhssine, 
Comparine) 


Adverse Side Effects 
Phenorhicine deriative trangailters can came 
hypotension and hypothermia through thei vaso 
Ailacor effects (alpha Nockae. They also can in- 
duce sizes (by lowering the sere thresh) in 
epileptic smimals. 
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Technician’y Notes 
| Phenethiaane denvives should not be used 
‘wn | month of woman wth an organophos- 


phate ethene 
2. The wanquiingeflect may be reduced in an 
ected anal. 


Phenothiarine derwvative ranguilzers are ap 
proved for wef we varety of animal ara for 
administration by almost any route, They generally 
fare elavely sate drags to ase when adistered 
appropriately They should be given with care whe 
‘xed wih other CNS depressants because of the al 
ditve effet. Mont phenohiasine derivative tan 
squllers are metabolised by the liver and excreta 
by the kidneys. 


Derivatives 
The mechanian of act af dicepam occu 
through depression ofthe thalamic and hyporh- 
lac ares of the bein. This drug preuces sea 
tion, muscle relaxation, appetite stilton (expe 
lly incats).and anticline activity. Dasepan 
alka produces suinimal depression of the cardicwas- 
clot and respiratory stems when compared with 
vther CNS depressants It sometienes 1s ued 
combination with Ketamine 10 induce short-term 
‘anesthesia. Diep i very wel for teat 8 
resin progres 

‘Several potential drig interactions can. occur 
sehen daeyan fs alintered stoulanewsly with 
other deugs, and apywopriate references should be 
comnts 


Clinical User 
(Clascal ses incl sedation, rele of aneery and 
Frehaviol dionler, treatment of seiures, and 
pgetit stimulation, Duaepam can be use as an 
{injectable anesthetic. 


‘Dosage Forms 
1 Diazepam (Valium, Vasepam) 
2. Midzclam (Versed) 
3. Alprmulam (Xanax) 
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Adverse Side Effects 
‘These are limited when used as divested. Ds can 
‘exhibit excitement, Ovenhine may cause excesive 
ENS depression. 


Techniciar’y Notes 

1 Diazepam should be sored trom temperate 
and protected om ght 

2, Dazepam should not bested in pase syanges 
orn Soliton bags Because can be ebsabed 


io te plastic 

5 Manulacres recommend that not be mined 
wit ober mediators a sluons 

4 Dazepam i metabolized by the her and el 
ate bythe bdneys- 

5. Alprazolam ako used as an appette slant 


lacie isan alpha? neon with sedative, smal 
igi and muscle relaxant properties ts appmved 
for use in dogs, cats, horses, deer ad elk. This 
gene cases vomicing in a lage percentage of 
ert and in some dogs. Xyarine © antagonized by 
yohimbine. I pralice effective analgesia in horses 
And is often used for eating the pia aswcited 
with colic and for sedation for mince gwocedures. I 
{5 abo wed combination with Ketamine foe 
short-term Feld procedresim hore, ch w estas 
ton aul suturing extensive wounds, because this 
scmbinaion usualy produces 15 19 29 minutes of 
recumbency. Extralael we of xlarne for cesarean 
sections in eatle and other sanpeal procedures is 
sammon. Xyliine ts ase eats ard dogs as 
tranquilizer and i combination with other ioject- 
ble agents for surgical procedures. 


Clinical es 
Clinical uses include sedation, anahesia, shet- 
term anesthesia (when combined with ther 
gents) and induction of vomiting 


Daowage Forms 
1 Rompua 
2 AmiSed 
5. Gemint 
4. Sedasine 


Adverse ide Effects 
‘These include bradycandia, hypotension, respira- 
tory depression, and increased sensitivity 09 ep 
rephnine, resulting tm cariac archythoim. An 
‘overdise increases the poteatial fr these effects 


Technician’y Notes 

1. Because of the potent of faze to cause ba 
‘dyar of hea block n dogs, atopine should 
be used asa premedicant ths speoes. 


3. Hoes may appear hea sedated wth ine 
ar respond o por sth by hcg 

44 Smaanimal@O_myni) and lage-imat 
(G00 mg/m concen oe ovate Cate 
‘shou be taken not conse ther when 
‘srantenng « ru ose to an are 


Detomidine 
Detomidine, mila no xyacine, ba alpha? go> 
at: Ie approved a a sedativelanagesc fr horses, 
and clinician often report excellent analgesic props 
‘erties their patients when ws this prosct I 
tol for prcedunes i bores when sedition and 
scalgesia ae needed and reportedly produces beter 
alge of the rear lim than oes ayhcine, 


Clinkcat Uses 
Denoenlioe is wed for sedation and analge 
hones 


‘Dosage Ferm 
Domes 


Adverse Side Effects 
“Thre may ili sweating, muscle treme, Fe 
rile alae, bralycanla, a! heart Mack. 


Technictan'y Notes 
‘The menafocuver woms that detomicne should be 
sed very cael ath ther sedate drugs, and 
that © should not be used with patentotad sls 
sug suchas uerethopr/ sit 
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“Medetomidine isan alpha-2-adreneric aes b> 
tee! fo seas serie apd analgesic do oer 
than 12 weeks of age. Atipaneole (Anasedan) 
the revenal agent for this drug 


Clinical Uses 
(Uses Include failtating clinieal examination, a 
fo surgical procedures, and sunoe densal proce- 
dures eh do not requie ineukation 


Dosage Form 


Dommitor 


“Adverse Side Effects 
Sideeffcts inch brafycanli (prshit rset tater 
that hemwsdynamies ae makneained), strewentn 
lar (AV) bene blk, decreas espirations, hypo- 
therm, urination, vomiting. hyperlycemin, and 
Pim at the injection te; 


Techniciar'y Notes: 

J. Tiestment of medetorsdne:nduced bradycarsa 
with anichoinerpe drugs (ebopne oF Bycopyr 
Tol) i not recommended because ofthe po 
tental for more serausaetythmis 


2. Aaiedan fs tcommended for teatrent of 
mmedetmine-nduced eects 

5, lore the Use of medetomdine in combinaton 
with ther sedatives is aternped, reterences 
should be corsuted for potenti side etects and 
dosages 


Romitidine 
Romig ans 2-enen ao eed 
foe se in horses. 


Clinical Us 
Romine fe wed 9 sedative wo fcilitae hae 
slling, examination, and treatment, andl as 9 pre- 
‘medication poor to yenerl anesthesia. 

Dasage Form 

Salivet 


7) war 


The burbmurtes ate one ofthe oes cargoes of 
‘CNS depresonts used in veterinary medicine. They 
are derived ftom the parent compound harbituric 
axa and cave yanks responses rangin from vel 
tion to deat, depending om the dine and the cir 
‘cumsances of use. Barbiuraces are wed in vere 
‘ay medicine as sedatives anticonvulsants, genera 
estherics, and euthanasia agents They are easy 
aend cheap to administer. They have peat potential 
for complications because oftheit potent depression 
‘efecto the cardiac and pulenonary stems (espe 
ally in cats), and because they are nonreverible 
‘and ust he metabolized bythe Iver bein linia 
tion ea occur. Indiv patients with yon liver 
function, lle ey fat, or preexisting news that 
‘cause aces may be at risk when receiving barb 
trates Because of their alkalinity the ultrashort 
acing arbres can case ecto Ye tse i 
‘admunecred outa the vous an the subcuzancoun 
sqace. Barhturates are metabolised bythe liver and 
ae potent depres of the respiratory syste 

‘arttorates ae clase seconde there drs 
ion af action ax longeacting, short-acting, and 
sltrahor-acring, Or they are clasied acconting to 
the chemical side chain on the barbiurc acid mole 
cule wan oryhurhtuate vt athicurhiurate (Table 
42). The long anal short-acting harbcarates hae 
se chain thar is connected by «aye; they ane 
therefore called uxyhantaates, The thinurbturatcy 
Javea sie chain connected bya sl, The thiohar- 
‘urats are highly sole i far and tend ts ave 
‘apidly ou ofthe CNS ingo the fat stores of the body, 
thus accounting for thei ulsashort activity, 


Clinical User 
‘Clascal uses incl the prevention an wrestment 
of scutes, at well ae sedition, anesthesia eu 
thanaoa 


Long-Acting Barbiturates (Oxybarbiturates, 
to 12 Hours) 

Phenobarbital Numerous proprietary and generic 

rodhcts are availabe. Phenobarbital i used pri 

sraniy a2 an anticonesbuant wv prevent eilentc 
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Table 4-2 Barbicurate Casiications 


Generic Name Proprietary Name Classification Duration of Action 
Phenobarbital ‘umical jonas 410 8 hours 
Porrabaial Nera Shor-acang axfoubeurte ‘102 hous 
Thiopertal Pentathal Ubashonacing facbarbeuate 10 10 30 minutes 


seizures Ie aministered by the oral wute-Pheno- 
baths Cle [V contd ste 


‘Short-Acting Barbiturates (Oxybarbiturotes, 
‘45 Minutes to 1.5 Hours) 

Pentobarhital sxliom (Nembutal and wenerous 
tvnericpeduts). Pentabarbial & given by ura 
‘eros Injection (che inerapertoneal soute also 
ray be wed) and provides 1 to 2 hours of general 
imesthesn In the early day of veterinury anesthe: 
sla it asthe yeneral anesthetic that was routinely 
wed in dogs, Toy pentobwrbita wed primatly 
fo contol seus i progres and asa euthanania 
gents Inerivensus adinbtration of glicore ot 
ancurrent use of chloramphenicol may prolong 
the ecvery pet Pentobarbital is Class Ik ee 
rnold substance, 


Borbiturates 
‘5 to 30 Minutes) 
Thioburbiuestes ate very alkaline (espectally at the 
higher concentrations) and must be wiven itzave- 
raunly ta avoid necrosis a subsequent sloughing 
of sie. Thishathitueates ae reditibured sno the 
facsotesof the hody within 5 to 30 minutes. 
Extreme care should be taken when a dhicharb 
curate isadministerd a thin animal became ofthe 
Tick of fir stores. Taburbitirates are prepare a 3 
sterile powder vial ie dition pt the dered 
concentration. They are sable for Tong period in 
tuned oem, Sterile water fo injection should be 
tne the alent cause ston with elect: 
Iyte ten precipitate Formation. Solitons shukd 
‘or be adinistered i precipitates ae prose 
“Thicbarbicurtes can cause a period of apna 
when they ae rpidly administered intravenously 
spent respirations re rete 2 shot 


time, contelled respirations shoul be stame Bar 
Iiruates can also cause a peril of CNS excite 
ment when administered intravenously i they are 
igven to9 slowly, Iris often recommended 10 give 
‘ne third 10 one half of the caculee dose rap 

avoid the exctement phase. The remainder of 
the done iv adimiisered an increments util the 
dese effect achieved 


Dovage Forms 
1 Thacpencal(Pennthal). Thigpen se sn 
texravencus agent t indice general anesthe 

2. Methohextal (Brevane), Methshexital isa 
ultashort-acting harturate that prxtuces 5 10 
10 mimes of mesthesta I hus been recom: 
meni for use i sit hows boca of 
‘apy redueribution and metabolism by 
the ver 


Adverse Side Eifects 
Those inhale excesive CNS depression, parcial 
GIS excitement, severe respiratory depression, and 
canhovincular depresion. ise iitation my occur 
when harbrrates are injected perivascliy 


Technician’ Notes 

1. Recovery from pentobaia 1s oten probonged, 
26 dogs exhib padding bts movements during 
a 

2 Thobatinrates should not be used in sight 
‘Rounds on any very thin anal 

3. Gung adcsonal doses of thobatianates may 
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The disuciative opens belong w the cyclohexyl 
mine family, which includes phencyclidine, ker 
famine, and tketamine. Involuntary muscle nidicy 
Acatalepry), amnesia, and analzesin charaterse 
slisocinive anesthesia. Pharyngsallaryrgral re 
flexes ate maintained, and muscle tone increased 
Because deep abdominal pain not eliminated 
(Gunga stage I not wally eached) with dis: 
soclitive anethesia, i recommended only for 
restraint, diagnostic procedures and mince ser, 
Dissociative agent after are combined with other 
genes for aboninal surgery, however: Disociative 
drugs price minor candi stimolation, and ves 
Iheatory depression can vecue with bigher domes 
These agents ace by altering newiotransmirer 
acivity, causing depression of the thalamus and 
cerebe cortex, atnl activating the himbic sytem 
(Phun 2005) 

Some mecles ure often arase and hypertespo 
sive during induction and eecovery with dela 
tive agents (Muir and Hubhell, 2007). Trenots 
spasticity, and convublins can occur at higher 
see Hathicinations have been reperted ibe 
‘mans and ate spect in es 


Clinical Uses 
[issoclatve ngynts are used for secation, restrain, 
and anestbesla 


Dwage Forms 
Ketamine HCI (Kerase, Veta, Kets). Ket 


‘ninants, and reptiles. Tranguiizer, such as 
acepeomacine, xylasine, and diem, ane of 
ten used concurtenely with Ketamine to en- 
hance muscle relaxation and to deepen the 
level of anesthesia. Oral, ocular, and laeynsesl 
rellees are maintained when ketamine ts we 
alane (except at high doses). Oxcasional 
spastic jerking movements can occur in cats 
that are administered ketamine. Ketamine ro: 
duces good yomatic analgesia but poor visceral 
analgesia, 


Increased salvation may accompany adminit- 
tention of cis drag and can be controlled or 
prevented with the use of atrapine ve glvopyt- 
toate. An onbuhaleaiclubwieant should be used 
ecause cat eyes remain open afer administra 
thom of ketamine. Ketamine i # Class ll con 
trolled substance 
Tiletamine HCI (Telzol—tiletamine plas zlae- 
‘pam HCD). Telsol in injectable anestheric 
that consists of a combination of tltamine 
(chemically rebted to ketamine) and solzepam 
(Go trnauiizer) Tels approved for use in 
dogs and cas, The pharmacokinetics and phat 
rmacotherspeutics of etamine ate similar to 
those of ketamine, Because of the solazepar in 
this edt, akltvonal agents are not needed 
‘be wnscle relaxation. Ocul labrication sald 
be wed on cats eceiving Tela. Tlasl isa 
‘Clas Il cintled substance 

} Phencyciine (Sernylan), This deciaive 
agent 19 hanger aval. Fe was orginally 
‘wed an iamobilising agent fr nonhuman 
Frimates, Is tect name “ACP or “angel 
dot” (Upan, 1988) 


Adverse Side Efects 
Thos ate wually asocioted with high doves and 
Include spastic jerking movement, convulsions, res 
piratory deprewion, burning at the intramuscular 
Anjecton site, and drying of the commen 


Technician’y Notes 

1 Both Aetarine and thtamne may cause buring 
at the mecion ste. Adequate restart should be 
{wed ta eure iyecon of all meetin. 

2 Mezboltes of te dssocative agents ae 
‘reed trough the kno, These drugs may be 
‘contrandcated 0 anenale with compromised 
aey uncion 


== = =—S~S—Se 


An opioid is any compound detived from opium 
Forpy allows and syrtheric drugs with similar 
Pharmacologic properties. These drurs produce 
amagests and sedation (hypnosis) while rsfucing 
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aiety and feat. Narcotic effects are prado in 
‘combination with opiate receptor at deep levels of 
the Frain (eg. thal, hypothalamus limbic 
syaem), Oplondreceprrs ate grouped ia the al 
lowing four clases (Paddletord, 1999): 


1. Mu—found in poin-teguaring anes of the 
‘rain; contribute to analgesia, euphoria, respi 
ty dees phyealdepeenes an 
thermic ations 

2. Kapra—fwral i the cereal cortex anal pie 
‘cord; contibue to analgesia, edition, and iss 

5, Signa—may be responsible for strugling, whin- 
ng, hallucinations, and spac ees 

4. Delea—moshly mu vecepeor activity 


Opin te wed im preanenhetis oF pentunes: 
theres Iecause of hele sedative and anabyeie 
Properties. Sedation is moe pronounces at higher 
doses They are sometines wed alone oi cory 
ration with tranquilizers anesthetics fr surgical 
rocelres, for rei of elke pin in horses ana oe 
restrainfeapee of wild/z00 snunals. At le dose, 
the opiokls have anticusive (cough suppression) 
rroperties ong to depress uf the cough cence 
inthe bean and once ation becase they 
‘cause 9 raluction in petals oF segmental cot 
tmactions. Several potential adverse le effec 
are sociated with narcotics. Opioid ace potent 
respiriey depresants Reciuse they affect the 
thermoregulaory centers i the brain (the boxy 
thermostat), they may cnise posting, defecation, 
flaculenee, and vomiting. Sound sensitivity may 
ho oxeur Excitement may occur in dogs # the 
rareotl 4 eapily given inavensusly Cats and 
hoses are reposted to he sensitive 1 the opiokls 
and may eshibieexcictory effets at high denes 
Because opiok ros the placenta fey slowly and 
their effects can ke anraginised, they can be mel 
when cesarean sect ls peafomed. The lives me- 
tubolizes opioids, and roulant metabolites ate 
climinated in the urine, Mose opioid preparations 
are Clas IT controlled substances, and marcotic 
agonists can angie them. 


Clinical Uses 
(Opioid agonists are wd for analgesia, sedation, 
restraint, anesthesia, treatment of coughing, ane 
rreatment of dathes 


Naturally Occurring Narcotics 

1, Opium (laadanum—I0% opium), pars, 
‘Opi is derived from the sc capsule of the 
‘opium poppy: Paregoric, alo called campiorated 
thczre of oe, has heen use for longer than 
100 years for che esement of digthea thas 
been usa in veterinary medicine for eating 
dames, pamanly in calves ad foals. 

2. Morphine sulfate (Duramrph). Momhine tan 
‘gua derivative ws to eat severe pain. Oeca- 
sonal wed asa preanesthetc of anesthetic 
agent (eg. cesarean section in dogs). Hiab 
wera to rleve ansiety asset with acute eon 
‘poeive hear flare Ie exerts elles pity 
‘mana teceprors Morphine a ln I can 
tlle subsance that should be wsed under set 
supervionn because of ts potential for abs, 1s 
the standard ops with whieh all ethers ane 
‘compared in terms f analgesic fect. 


‘Synthetic Narcotics 
|. Meyrin (Dome), Mepsn  a 


sect that apywoxieately one eight 8 
fotent at analese av morph. I sed or 
eli of acute pan, acl as that vcr af 
‘orthopedic procedures It as may be combined 
seth atrangulser for we man anesthe 
‘agent (neunseptomalgeic). No meperiine 
fpaducs carry a veterinary label. However, 
‘uma product often have extalabel wes in 
animals Naloxone isthe prefered antagonist 

2 Oxymeephone (Numoephan), Onymerphone ¢ 
se sermynthetic pid that anit Te 
‘appeoxinarely 10 times more potent an an 
algesc than morphine. This drug i used pei 
trol im os foe restrain, for diagno po 
‘cores ru for minor surgical proce, 
tay be combined with tanguaizrs wo pwnluce 
‘neurlepeanalgesa; naloxone isthe antagonist. 

3. Boterphanol tartrate (Torbuta, Trbugesic) 
‘Batorphancl is a synthetic, partial opioid us 
fat Is nacati activity ts exerted on ape 
nd sigan recep. Ke tea Clase IV contre 
substance. Butorphanol has 4197 times the an- 
lass properties of momhine and signicant 
fanvicasive fers (Pham, 2005). Torr isa 
fradact cha approve as an antisave agent 


pyrighted material 


in dogs Ie sakes used in days nd cates 
analgesic and prennesthetic. Torbusesic mp 
proved forthe retment fp amet 
‘with cole wy horses Les ab used in cabin 
tion with other sedacveyanguiliers in hoes, 
dogs and cot asa preanesthebie efor minoe 
sue procedares 

4. Fentanyl (Sublimace). Fentanyl an opioid 
‘sonst that i found in the neutulepeanalge- 
se Innovar-Vet. Ie has approximately 100 
times the analgesic propenies of moephive 
Feaanyl fa Clos It contealle substance. 
Fenny ransdermal patches are sometimes 
‘wed in animals co contol ebroase pain 
(see Chapter 14), 

5. Hylnseskne hitartate (Hyer, Tessin 
Hiocodane isan opioid agonist thar is ued 
van anttusive agency. Cla 
controled substance 

6, Etorphine (M99). Etorphine van opi eat 
ealuces analgesic effects 1000 vies these 
‘of momphine, fey resereted eo use by veteh- 
rarians In 200 oF exotic animal practice 
(pron, 1988), Ie lethal to people who ac- 
dently injec thenmelve (It als ean be 
erbedthasugh tact sk) fre antag 
rise (diprenogphine) i not admired en 
mediately. Etorphine is Clas controlled 
substance. 

Pencasoeine (Takei, Tilwin-V). Pentasoine 

Iva partial opioid agonist thar s approved for 

in relief i horses and dogs. Ht Clas TV 

‘entre substance. 

8. Diphenonylate (Lome) Dyphenwxylae 4 
synthetic opioid agonist cha is combined 
serpin fr we a an anesthe agent. 
drut is 2 Clas V controled substance. 

9, Apomorphine—generic labeling. Ape 
phine tan opto withthe principal effec of 
inducing vomiing by stimulating the chemo- 
receptor trigger sone inthe brain. Ths deus s 
‘often akministered by placing a portion of» 
tablet in the conjunctival se for abso 
(Gee Chapuer #) 

10, Methadone (Dolophine). Methadone i syn 
thetic opine tha was develope a a trea 
iment for owrphine and heron addiction in 
humans es primary we te Veterinary saedcine 
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{sin che treatment of colic pain in horses 
‘Methadone i » Chie IT controlled stance 

1. Caxkeine—aenerc labeling or m combination 
(Codeine tan opioid that i available in 
‘human lake! product for use as an anitusive 
in dows. 

12 Carfeneanal(Wkdoal). Carfetani is wed vo 
‘ealoce willie anesthesia it has 10,000 ies 
the potency of morphine 

153. Buprenomphine (Bupsencs), Buprenorphine is 
‘a human lake, portal ios agonist antagonist, 
Iisa poten analgesic that bs wed in several 
‘small animal pcs, 


Adverse Side Effects 
These can ince repinnory depression, excites 
sent (cats ad hoes), nausea, vaniting area, 
defecation, panting, and convulsions, Overs 
‘canes profound reeatory depresion, 


= 


‘Opi antagomints beck the eects of opi by 
‘nding with opiate receptors Sapling ritcone 
molecules aleady present, and proventing further 
ruacotic binding a the wits. These areagonints ate 
laid as pure anyponists or a4 partial antag 
rts The parva antaginiats may fave sm a 
fiat sctiity analgesic and respatory depresint 
‘fcc, 

These drug usualy are administered by the in- 
ravenous tute ad exert thet effects very rly 
(15 49 seconds). 


Clinical Uses 
Opioid antagonist are wed to antagonise the ef 
fee of opi apes, 


‘Dosage Forms 

1. Nakane (naloxone HCt injection, Narcan). 
"Naloxone i pare opioid antagonist that i 
chemically sila to oxymorphune, with high 
‘fini foe mus recep, Ir bus mo agonise 
activi 

2. Nalerphine (Nolline), Nalephine ia partial 
ancapmist chat may produce uneowand aalesie 
dei sepieatory depressant ict 
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Adverse Side Effects 
NNalorphine may indice respiratory depression. 
NNalowone ually has few adverse effects if ven in 
the cote doe 


A neurolepcanagesic agent consists of an opal 
tnd a tanguilaer Animals that receive neurolepe- 
analgesics may or may not remain consctos (Muir 
Ad Hubkell, 2007). They often defecate ans are 
highly responsive to sound stem, The opal fe 
fect of the neurolepeanaesies can he antagonized 
with the opioil aneagoniss, 


(tiniel Uses 
NNeurolepranslgeics are ase for seation and o> 
saint and eo produce anethesia 


Dosage Forms 

1. eran al depen (niet) 
nova Ver the only evenmercially aad 

neuroleptanalgesic. Ht may be wed for restraint, 

for diagnostic procedures, a: preanestheti. 

‘ana or muroe egal proces 

‘Other newoleptanalgsis ray be prepared by 

<linician and inchade the following 

‘Acepeomisine and morphine 

‘Acepromicine and exymeep hone 

Xplasine and Futur hand 


Adverse Side Efects 
‘These can inclu panting. fanulence, pesonaiy 
changes, increases sound seuiivicy andl bradyi 
‘Orerlose may cause severe depression ofthe CNS, 
respiratory sytem, ana cantor stem. 


Sela cccur in animals fo vanous nascas which 
‘cle bu are not limited to unknown (hope), 
infectious (posthutemper), traumatic (head injury), 
toxicity Grpchnine poiuning), and metalic 
Aheatsttke) factors. Prolonged seisuns in pes 


segue emengncy action with intravenous therapy. 
Pens, rocuring seins rire preventive oral 
smedicatnn. Oral preventive ther ier must be 
neted to the invudal panent and reviewed ee 
larly forthe appropriate dose adjustment that con- 
trol seiaue actving. 


Clinical Uses 
Thos des ae used to prevent sures of to con 
trol states in progress 


Dose Forma 
1, Dascepam (Vallun). Dissepam isa trangulice 
with potene annette properties tis iin 
Isrred intravenouly and haw 3 10 4-hour 
oration of ation. 

2. Pentoharhital—generc roses. Pentobarbial 

‘sa short-acting barbiturate that i effective for 

controlling secures leis ainistered unteave- 

rly and has » I-10 3-howr duration 

Phenoharttal (Lumina, Stan, generic 

formulations), Phessharbtal is an effective 

antietcute drug that (available in oral and 
furenterl formulations, The otal route isthe 

‘wal men of ministering His dru v6 

doys and cats. The injectable form is used in 

hoses (fal) by some clinician. Drowsiness 
fia potential side effect of phencbarbital, 

Phenobarbital a4 Clas TV conrad 

substance. 

4 Frimidine (Mylepin) Primione i seiae 
chemically to phenoburbial, and » portion of the 
Fomabine dose 8 meoholscd t phenbuehital 
bythe liver le taadministered rally to dag aad 
eat alu fue i cate coneroveral, Ad- 
ven side effec may include agitation, anxiety, 
polyuria polis and denmatits, 

5. Phenytnin satan (Dilantin). The ove of phe 
nnyecin fa declined considerslythrowth the 
eats because of it variable pharmacokinetics 
{in dos and cats (Plumb, 2005). 1 may acca 
‘sonally be ned in combination with ther an- 
eernte matications 

6. Bromale «an olf uniconvulsant thar has 
sparked renewed interes, mainly ae an adjunct 
to phenaturbtal or primidone therapy. 

7. Chrasepare 

5 Fellomate 
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Adverse Side Effects 
‘These may inchide drowsiness, CNS depresion, 
artery. agitation, polyua,poldipsia, and epato- 
tuseity (phenoburbual andl peunidone). Consult 
ponder inserts o appropriate teferences for specific 
fects 


be advised about the importance of following 
meécaton instructions caehly 


2. Reserpine and phenothiazine drugs should not 
be given to epileptic animal. 


Inhalant wnestetic agents ane ane 0 price en 
eral anthesis, They ane converte fom pal 104 
‘pneu phase by an anesthetic vag and ae he 
Tiered othe lungs wie the we ofan oxygen source 
snd w patient brenting eet. From the alveoli of 
‘he ln they ae bse sen the Mowery aad 
deliver ta the CNS, where they pedi uncon 
seiousnes, analgesia, ard muscle relation chenigh 
rachael unlereesd| 

Inhalants generally reuie ltt biorarfinma: 
tion for etnanation fo the boxe They enter and 
eit the body through the lungs, and cis facilites 
1 rap induerion and recovery fom the efits of 
the gent compared with injectable anesthetic 
Ingres Halo ermits a quicker alteration of the 
slp of anesthe, 

“The amoune (puta presure) of inhalant anes- 
thetic in the brain is proportionate tothe alveolar 
xancenttion ofthe agent. Aeolar concentration 
lepers on the amount of agent delivered 20 the 
Jungs compared with the amount removed fom the 
lungs. Delivery of the agent to the fumgs can be 
Increased by increasing the vaporizer setting, io- 
sreasing the fresh ga (oxyzen) flo, increasing 
sninute ventilation, o decreasing mechasical and 
physiologic dead space Facans that induence 1e- 
moval of the agent from the lungs include the 


soluhiry (bload-gas partition coeicient) of the 
agent the molecular weight ofthe agent the par 
tal presunte difference between the agent in the 
alveolus and the agent in the hlood, dhe amoune of 
heolar surfsce ayallale for exchange (absence of 
Jang pathology), and cardiac output 

‘Upp by tisue of an unestheti agent depends 
mainly on the degre of tissoe pefision al the 
solu ofthe ageac in the tssue. Vessel-rich ts 
sue (Frain, heart lng, liver, kidneys, intestine, 
and endocrine glands) receives the greatest per 
‘centage of canllae capt andi consequently the 
fit to reach equiva dunn upeake ofan ane 
thetic gs and the is wo downloal an agent, Lip 
rich cell, simile to brain cells absorb more agent 
than dh ipid-pour cell 

‘Gharacterotio important the undertanding of 
lohalant agents inclake MAC (minimum alveolar 
concentration), putea coeficent and Vapor Hee 
sure (Table 43). The MAC value of an anesthetic 
angen ease of pte aa the alee en 
‘centration that yrevents gros purpseful movement 
506 of pris in epee toa stra pa 
fal steak. Lower numben indicate more patent 
agents, an vals nay wiry slighty between spec 
‘The parinion cowficient the ran of the numberof 
molecules fan anesthetic gw tac exis in two phases 
(eect) I ictes the solubliy of an agen 9 
we hike Hea and urrelanes wit the peed of 
duction anal ecovery. Lower uber ndcte Faster 
lagers, Vapor prea of an agent Indicates baw 
wolale and the maximum concentration that 
can he achieved. Higher numbers indicate restr 
‘olay andthe need rapes vay 

Expoure anesthetic waste gases can poms 
‘heath hazard to the veterinary technician if 
proper scavenging of waste is not carried ut Re- 
rochctive, Reputic and renal effects have been 
rote Testy 1 bly doe w the butane 
‘ion of by-preducts of the agents. Tnhalant agents 
are biodegrade to various degrees (rmethexy furan, 
50%: halothane, 25% iolrane, <0.2%; seve 
rane, Mc nitrous oxide, OOO), 


Clinical Uses 
Inhalane anesthetics are wed to induce and msin- 
tain general anesthesia i animal patients 


Table 43 Physical Property of Corny Use nhlation Anohetie 
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Dosage Forms 
‘The inhalant agents diseased in this section in 
cline isurane,sewdhrane; hakthane, methoxy 
fluyane, and eittous axe 


|. feof (Forane, Isto) eflrane was sy 
thesized in 1968 an wi ed clinica i peo 
re by 1970. Kafirane i codes aged rat 
4 pungent odor. Ir stable and does ae reque 
‘upreservative, A halogenated eter i sone of 
the feat sohile ofthe inhalant agents es los 
roster than halothane and mnethonyfirane But 
hha very api induction and ecovery tues 
Isola allows a stale heart ehythen apd docs 
not decrease cantiae output at clinically wed 
levels leis metabolee ata very how te 
(0.218) This gent use a wide variety of 
species. 

2. Sevoflurne (SevoF lo), SevoBumne sa haloge- 
rated ether with lite exo, which makers 
awa choice for mak tucson. Ths ager 
characterized by very rapid indction and re 
‘covery times. Is eanflovacular and rspratory 
‘effects are suit t those of eflurane. See 
rane i often wel in high-k seal anal p> 
tents bocause of sary and ap sath i= 
luction. Only 3% of seefluane is metabolized. 
‘The dhuadvantage of the ws of this age tix 
cut corned with eat of tlre. 

5. Halothane (Halorhine). Haloshane a haloge- 
rate hydrocarbon that was fist used clinically 
linha anesthesta in 1956, Halothane de- 
‘compoves when exposed to ultevilet ight and 
fe this ease has hyo ade san rion 
slant Halothane series the hear to the cae 
‘cholamines: this may revue in cathacdyshyth- 
miss, Similar to sedurane ara severe, 
halothane has a high vapor prewre and mut 
he used in precision vaporizer. “Halothane hep 
vcs” hasbeen reported i humans but ia very 
race occurence: This agent metabolie! at 
the rate of 25%, a considerably higher rate than, 
that of the previous te agents 

4 Methoxyfuane (Mensfane). Methoxyfurane has 
heen used since 1959, lea methyLcthy-cther 
that is highly soluble in blood and other tse 
Frconsequently asa very slow indtion and 


recovery time. Methareylurane ithe most po 
tent (MAC ~ 029% t00.27%) ofthe agents 
‘emsidered i this section, It has a elatvey low 
‘por peste, making 3% the massiun level 
thar can be vaporized Alo, hecaus of this ow 
‘oper pret, i can be sae in onprecison, 
ica yaporie or preci, cutf eu var 
oro. Methonlurane undeepies the greatest 
‘Nowranstrmanon (50%) ofany of the inhalants 
Iehas been associated with real cacy in ir 
man patents 

Nirman aie. Nitros owide colorless ine 
‘aoe gas It was discovered wy have anesthetic 
Froperics in the late 1700s, Nitrous onde may 
be wed av an adjunct ro more potent gents 
dong mask induction to ape the inion of 
aeithesia. General anesthesia cannot he px 
‘duced with nitrous oxide alone, It compressed 
to form » guid and i supplied ip Be cylin: 
shes It has the lowest solubility coffilent of 
‘ay of the inhale, which mars tha enters 
daa ext the Ho and one tal. Becaune 
rlrous cone 30 thes mote sole chan 
trogen, it dplaces nitrogen fom the avec 
Howl, and give cavities ofthe hoy This 
means that wil diuse ine and poeeially 
cue distention of the intextinen an other ga 
filled area (eg, the pewmothoras), Nitrous 
cone  deivered throudh » lowmeter and mast 
lays he given with cy to prevent hy: 
fos Oxygen sould always be adinistesed 
for several minutes afc the nitrous oxide 
tured off to prevent dffsion hypoxia. (The 
rap exit of rts ode fram the blo al 
hla the oxygen inthe lve.) 


Propofol x short-acting hypnotic hut is unrelated 

roche general anesthetic agen Ks mechan oi 
‘cries to well undertond, Chemically ti an 
alkyiphenol derivative. The product that is com- 
mercially avaible i an emulsion that contains 
senbean wi heer and exe lecithin. Becaoe oft 
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white colo, some clinicians have called this product 
“rik of amnesia.” Propofl produces 2 rapid and 
smonth anesthetic induction in dhs when given 
slowly iteavencasly le produces sedi, estzant, 
‘orunconsciousne, depending on the dose. A single 
bolus lasts 2 o 5 minutes. making it peciculrly wse- 
Ful when rapid recovery important 


Clinical Uses 
Propofol is wel for anesthetic induction before 


tiene procedane, 9 substi 
‘sgh hours, and or ptents with preexisting car 
ddac arthythawa. Fes abo useful as aa anestheric 
"gent for dogs undergoing » cesarean section since 
Itaoes not ens the plcenral Furie 


Dosage Forms 
[-Rapinovee 

2. PropoFlo 

5. Dipeivan (han babel) 


Adverse Side Effects 
‘Apnen may occur propel given eo ely 
Unravenonnly. Occasional secre signs may be 
seen. Prolonged recovery anor Hein Realy pro> 
ductan may he seen in cas with repeated we 


Technician'y Notes 
‘Propolis an expensive agent thet contains no 
(pened bortes should be stored 


presevatves 
under eigen, 


Glyceryl Guaiacolate or Guaifenesin 
(Guaitaxin, Gecolate) 

(Guaifenesin is sheet muscle relaeane that exerts 
ts effects on the connecting neuron ofthe spinal 
cond and brain stem (Plumb, 2005). fe wed pe 
marly in equine medicine ro induce general anes- 
thesia or to exten the anesthetic acteity of other 
‘injectable ie anesthetics (42, hecumine and ey 
sine) Ie may be wed asa 54% or 10% solution in 5% 
‘dextrose. Some clinicians add an vlashoet- actin: 
hrhiturite tothe soltion Keone administerne t 


Ineevenousy Relatively lange amounts are neuired 
to induce general anesthesia, and small increments 
are given ro maintain or extend the anesthetic ef 
oom of wher agents. 


Clinical Uses 
“These elude incon oe proknastion of genera 
anesthesia a lage animals aul occasional wse aa 
‘expectorant 

Dosage Forms 

L-Gunilasin 

2. Gecolare 


Adverse Side Effects 
‘Adverse se efecto re limite Hemelyss has bee 
repeated when greater than 5% saline ate wed, 


Technician’y Notey 

|. Guanes pachaged a 4 soluble powder, 
may be diioa to dasolve when the dhvent 
Added. Waring So decase before mining may 
‘2d soliton preperation. should be med ony 


tour. 
When ctements of quafenesin are adminis 
‘ered 30 mactan or extend anesthesia, one 
‘should communicate thoroughly wih the vter- 
‘ana to understand the quay ths rg hat 
‘Should be adie, 


Chlorat Sulfate 
‘This combination fas been ase an at intravenous 
agent tv pnduce anesthesia i large animals. Be- 
‘cue of the potential for severe iritation of tinue 
Wf adkmstered susie of the vein, and becaise of 


ystem Stimulants 


“The peimary medical use of the CNS stimulants is 
fer treatment of respiratory depression arrest. 
Many sf the other ses of CNS stimulants are 
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legal or unethical (eg, 1 enhance athletic 
performance), 


Doxepram 
Doxapram aciates the respiratory system by stim 
ulaing respiratory centers i the mesa Its l- 
teed for use im does, cats, and horses Its main 
indications ate to stimulate respirations ding ot 
after general anesthest; i & we pewboens and 
iments of canfiopulmonary arrest. Its beled for 
Intravenous use, but it may be axministered under 
the tongue (11 2 drop int the will vein 
ofthe newbom. 


Clinical User 
“These inclale use to stimulate respiation in new 
Forman we duting o after anesthests 

Dovage Forms 

1 Dopram.V 


2. Dopram. Appnived fr se in hanes 


Addverse Side Ejfects 
‘Adverse she effets are rte sx wally ate asst 
‘med with overdose. Hypertension, seus. and 
hyperventilation may occa 


Technician'y Notes 
(Ope to to chop a agra maybe placed un 


er the longue or ict nt the ubslcal ya ot 
the nenbom to strut resprabons. 


(Metrazol) 
Pentyleneterrual is 8 yeoeraleed stimulant of the 
CNS hat hav been used to stimulace espuatins 
and to asten recovery from anesthesia I has lim- 
tre oe tn serenity medicine. 


Caffeine 
Cafe i general CNS stimulant cha promotes 
wakefulness 


Amphetamines, which are potent stimulants of the 
‘cerebral corten, are similar chemically 19 epineph 
fine. They have av lagiimare medical indications 
Im yeterinary medicine, 


) Neuromuscular 


ing Drug 


Neuromuscular blocking drugs, sometimes called 
mascke relonenes, interfere with neuromuscular 
transmission of impulses and. are used ay an 
adjunct so general anesthesia, These drugs provide 
‘no analgesia or sedation, However, they do stop 
ventilation, and this makes ventilation and con 
seant patient monitoring necessary (Muir an 
Hubbell, 2007), 

Newrumuscular Mocking drags are classe! as 
deporting agents or nondepolaizing agents, De= 
polar agents act mt way that similar to that 
ff acerykbaline a the newnnnascular synapse, but 
the eticcs last longer, lading to muscle paralysis 
(Phase I Hock), These digs ate not broken down 
bby acetycholinesterse and have no antagont 
Nondepolarsing agents prevent (competitive nhl 
‘atic acetylene frm being to rceptor sites 
(Phase It Neck), These drugs are not degraded by 
chlineterse, But they can be antagonized by 
‘edrophuiunn or neostigmine. 


Clinical Uses 
Neuromuscular locking agents are wed ma 
junc to general anesthesia (e ophthalmicfoetho- 
‘pec) an facilitate endotracheal ntti, 


Dosage Forms 


Depoarsng 

1. Soceanplchoine chloride (Swexstrin, 
Anectine) 

2. Decamethonium (Syncurine) 


‘Nondepubrising 

1. 4-Tuhocuraine chloride (Cora) 
2 Gallomine (inset) 

5 Pancumsaium bromide (Pavulon) 
4 Vecuronium Fromide (Norcuron) 
5. Atracurium (Trcrivm) 
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HAVIORAL 
PHARMACOTHERAPY 


The we of drugs m9 tear behavivea prublems in 
snimals is earively new but rapidly growing area 
Df veterinary medicine. Behavior problems —sich 
Im separation wnxiey ews and phobias, neues, 
hhyperacriviy, compulive “deceders, cognitive 
dysfunction in older dogs. and inappropriate elimi- 
nition in can-—are being diagnosed in increasing 
numbers: Many acimals with Fehviorl disorders 
ae taker in desperation tania shelters, hat 
sowing dumber of clients ane willing so attempt 
tw correct chese conditions wih enetunmeneal 
management, behavior meliication, andor 
pharmacotherapy 

Informe eogment should be obtained fron dhe 
client before these drug ane ase (Shull, 1994) 
because many ofthe drugs used in chavioral phar 
rnacatherapy are human poychaaee crus that have 
roe beer approval fe use in sia The techn: 
fan of veterinarian shoul exph to the animal 
‘owner the extralabe sau of the dwg ts posable 
side effect of precnutions, andthe medical effets 
to be expected in the pet. Owriers shold abso be 
‘are that pharmacotherapy may nor bea corel 
for problems of behavior, and that these problems 
may return after thenspy is dscontinucd 

Al ras used payehatherapy are thous 20 
rroloce their effects hough alteration of tes 
rocranaminer setviry in the bain (Sampson ard 
Simpson, 1996, 19966), The five neuotransnit- 
ters of clinial importance in behavioral pharmaco 
therapy are acetylcholine. dopamine, norepnenh 
rine, seroeonin, ancl GABA, 

Dopamine, norepinephrine, and serotonin are 
called’ monaamine neworarumiters because they 
Ihave star chemical stractner- Moramines are 
found i large quantities i areas ofthe bea ten 
sociated with expression and contol of emotions 
‘The primary method by which moncamines are 
‘tivated i through thei eupeake from the syo- 
aque hack into synaptic vesicles in nerve endings 
(Gee Figure 4-4). Drugs that Nock ot inhibi these 
reuptake increae their activi. Acenlcholine is 
the most widely disibured neurotransmitter in the 


body ee ascciated with a variety of behavior 
ce_fccts and is inactivated by cholinesterse at the 
Syma. Some ofthe mint common side effect of 
drugs wed in behavioral psychotherapy are related 
to thei anticholinergic effects, such as dry mouth, 
tncreaed heat rate, urine retention, and consti 
ration. GABA ts considered toe am inhibitory 
rewntransmitter and i widely dated in the 
bean, 


rues mot commonly wed in treating behavioral 
‘problems in veterinary medicine inl wntiansl- 
ey medications, ancaeqvessne, and miscellaneous 
ingert—such ms aythetic progestins All drugs 
Tose i the fhrwing section cary a human label 
‘except thone that ur otherwise nda, 


=—— 


Benzodiarepines 
The benzalnepines most commonly wed in vel: 
ceuay mice icles dtasepum,aleaasta, at 
Toexsepum. AI the Feraadinepines a a 
servcture and mechanism of action, 
‘hough bd with nd pomote GABA actity 
tne cerehel cortex un in subcortical areas such 
a the limbic stem. 


westment of fears and phubias, separation 
anuley, aggression, ansety-induced stereotypes, 
‘rine marking in cats, and appetite stimulation, 


Daonage Forms 
Dasa (Valium) 
2. Alprazolam (Xanax) 
3. Loraepam (Ativan) 


Adverse Side Eifects 
‘These may include lethargy, ataxia, polyuria and 
polydipsia (PUPD), hyperexcitabiliy, and hepatic 
cress (ex). 


Buspirone the szpirope agent thats sein beh 
sal pharmacitherap: fn eas the bene 
Pins, posi no muscle ese annuus, 
cor edatve efces Is ancansiery fcc is though 10 
be ce by Hocking semen recepts 


Clinical Uses 
Vercrnary uses inca the cont of wine seal 
‘marking and the coneral of Fearfuless ann astety 


Dosage Form 
Busine (Buspar) 


‘Adverse Side Effects 
Few ser she fcets appear tex 


= 


“Teeyclcn wed commonly in veterinary medicine 
Inclsle amitriptyline, imipramine, an clomip- 
rrnine. These drugs ate thowsht 0 exert thele 
fives by preventing reuptake of norepinephrine 
tnd serotonin. Clomipraenine i apparently selc~ 
tive inhibitor of serotonin reuptake. The trcylic 
sroup i often used on long-term bass anal may 
take several weeks f we to hecorme elective. Some 
tthe ticles ee available fo the emer: fore 
and ave relatively inespersive to we 


Clinical Uses 
(Uses Include the treenent of separation amet, 
svete disorders (eek yranaloma, ell cas 
sng), feat aggression, hyperactiviey, hypervocal- 
feation, and urine matking 


Disage Forms 

1. Amitriptyline (Ebi generic forms) 

2 mipeamine (Toa) 

5, Clommpramine (Anafranil, Comical 
[beterinary label) 


‘Adverse Side Effects 
Side effects may ioclade sefotion, tachyeanha, 
hear Block, mydriasis, ry mouth, reduced teat 
Pealsction, urine etention, and constipation 


‘Serotonin Reuptoke Inhibitors 
‘Serotonin reuptake inhibitors include duoxetine, 
sertraline, paoretine, and fuviamine. Ax their 
‘name indicates, these drugs increase the amount 
‘of serotonin in the synapse by iibiting is reup- 
take ack ints the nerve terminal, Serotonin 
reuptake mhibiton have fewer potential sie 
‘efits than the tricyclics but ate usually anne 
‘expensive 


Clinical Uses 
Use fora variety of kebasioral yore neha 
ng obweive desler, phobias, ares, and 
separation ansiey, 


Dosage Forms 

1. Ferine (roca, man label) (Reconcile, 
labeled for ase ands) 

2. Sertraline (Zokét) 

3, Paroxetine (Pax) 

4. Fhwonamine (Lavin) 


‘Monoamine Oxidase-B inhibitors 
‘The neurotranamitter dopamine is broken down 
boy the enzyme moncumine axidase-8 (MAO-B), 


Salbstances such as selegiline (# MAO-B inhi- 
bitor) Nock or tabibie MAO-B and allow dopa 
mine level 10 increme, Decreased dapamine 
levele may be arociated with certain typer of 
dementia that are seen in older dogs (eanne 
cognitive dysfunction). Canine cognitive dyi- 
funerion i characteried by disorientation, de- 
creased activity level, abmormal sleep-wake cycles, 
loos of owe training, decremed or altered te 
spomsiveness, and decreased ot altered greeting 
behavior 


Clinical Uses 
Uses inclu treatment of oktshye dementia and 
rmestment of canine Cushing’ disease, 


Dosage Form 
‘Sclegiine (Ellepet, Atapryl Anipel fveterinary 
labell) 
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Adverse Side Effects 
Side efecs include vomiting diana, anoweia o> 
ese thang svation, shaking, ana dane. 


‘Synthetic Progestins 
Sythetic progestins are sometimes wed 19 teat 
tehavioral problems through mechanisms ace 
ated with changing hormonal levels (ralaced >> 
rmalotrpins) or through some direct effect om the 
cerebral corte, 


Clinical User 
Uses iaclade the weamment of wrine spaying! 
marking, inteemale aggression, and dominance 
asresson, 


Dsae Forms 

1. Moyes acetate (Mace, Ovabsn 
[veterinary label) 

2. Medroxyprogesteone (Depo-Provera) 


Adverse Side Effects 
‘Transent diabetes melins (cas), PUPD, incre 
vwcght sin, peramaity changes endometrty emo- 
retrial hyrerlana ammary hypeetptyematmary 
une, anal acmphy, and Lattin ae ke fot, 


covers en 


Euhanasia agents shoul have several properties 
tht mike them effective medially and aesthet- 
cally foe this emorion-laden proce. These dais 
shoul rapidly praloce anconscinnes without 
strugiling, yocalbaions, or excesive savoluataey 
movement. Death should follow quickly owing 
the cestion ofall viel funetions, such as respira- 
tory an cine fonctions. 

“The male component of mst of the euthanasia 
agooes is pentobarbital Pentaburbial may also be 
combined wit ocher agents, such as propylene 
slycol and alcohol Pentobarbet alone ia Class I 
sontrlled substance, and pentabachtal combina 
Hons usually ae Clos Il contalled substances 


Clinical Uses 
“These agents are med to paduce rp humane 
sleat. 


Dosage Forms 
1 Pentoharytal sum (Sleepaway pentobarbital 
sgeneric). These proces ae Clas I controlled 
Substances oe snravenous use 
Peneobarbtl sodium (Beuthanast-D), This 
dou ia Class Il conerlle substance for intra~ 
venous we This prot i diferent from the 
‘emtoturhval sadam decibel previcnsly in 
that s contains rhodamine Ba usted dye 
that helps to distinguish i fom other paren 
tera pentobarttal solutions, as wells phenyte 
‘in ad preservatives 
Euthanasia6, This produce contains pentobsr 
‘heal onl 
4.T61. Tl fa nonnacotie, nonburbitunite 
agent that conte general anesthetic bal 
anesthetic, and a mascle poral. Its not 
‘contol sabstance I must be administered 
Scconding to manufacturer insertions (Ast cw 
thinks slowly) to avoid apparent anxsery or pain 
Fatal-Plus. Contains perwabahial sam and 
(available asa sterile powder for dition o as 
«prepared solution, The sation comin as 
Tale a vent, and «preservative. 
6. Eathaol-C 


Adverse Side Effects 
“These may inchide muscle twitching; death may be 
delayed if the drug is injected ouside the vein 
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REVIEW QUESTIONS 


Delne the difference between an aims aad 
a opioid antagonist 
Define neurotransmites 


1 The area of the brain thar serves to elay 
{oformarion fr the pial coal and brain 
stom co the tocerpretation center in the 
cerebrum isthe 
4. Cerebellum 
1h Thalane 
«Hypothalamus 
4: Hippocampes 

44 Mont CNS dogs wet by 

or the lect of 
‘neuroranamlter, 

5, What are the primary newroeransmitess 

for drenentc receptor! 


(Lit che fe piany ways a which drags af 
fect the ANS, 

7 List ive indications foe the we of cholinergic 
gern 

1, Atropine, scopolamine, hcopymalat, ond 
‘ninopentamide are examples of what speciic 
rug elas? 

9, Whar caegory of drug swede teat canine 
rest ana anaphyletic shock? 


10, Propranolal wan example of whac category of 
drug? 
44 Alpha gins 
Ih Bets ggomst 
«Alpha Blocker 
{Bets Hocker 

11 What are some adverse side effects of syne, 
and what drug may he wed to antagonize ts 
feces? 


13, What are seme ofthe characteristics ofa cat 
anesthetized with ketamine? 


4. List some of the signs of a narcotic vendo. 


15. Dar rwo nancore anak 


16, Why should plyeen guatacolae not be 
revs un ast before we? 


17. You are ati i the delivery of a fier of 
uppes and you deliver ane that is at breath 
‘ng adequately, What drug woul the vetere 
rain iste 10 ge, and by what route? 


18, Why are eathonniasalotions thar contain 
rly pentodbital clawed» Clas com 
trae sbstances whereas thove that cent 
‘pentobarbital and other substances at elas 
fed a8 Clas controlled substances? 


All psychotherapy drugs are thought t0 
prodice ve fects aig 
activity tn the 


brain. 

20. Dhscetative agents, sch a Ketamine ad i 
‘amine; may Case 
at the injection te, 

21. A hypooti (anesthetic) known for its very 
‘hort duration and ts white color 


22. Km tnhibwory aeuraranamiter that is widely 
dotrbned in the bein 8 


23. A Rensodisepine that i used ay an angina 
fy medication and as an arpetite stimulant én 


12, Why woul you Be concerned about wing = 
thiobarbiturate to induce anesthest in 3 very 
shin dog? 


24. An example ofa wiychic antidepres wed 
tm veteran medicine fr separation anxiety 
does 
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8. is weed to teat old- 
oe dementin. 

26. The nervous system caries ou activity very 
rapidly by sending electnc-ike mesages ver 2 
network of nerve fibers. The stem 
works much more slowly by scding chemical 
messengers through the bloodstream to taraet 
‘hematopoietic 
‘endocrine 
A eytokine 

21. The ___ nervous system is under voluntary 
conttal 
1. atonomie 

28. The isthe fundamental unit ofthe 
nervous system, 

a hepatocyte 
bb nephron 
het cll 

4. nero 

29, Axons carry eecricike mesages __ fom) 
the nerve cll, and dete carry clectilike 

messages (fom) the nerve ell 

aways wand 

by roward away 

Neurotransmitter cannot be mimicked or 

‘locked bythe use of appropetate drugs, and 

that is why patients with nervous stem doe 

dees do not have a very good pono 

True 

bh Fie 


32. The neurotransmitter for cholinergic sites 


33. Epinephrine (adrenaline) is responsible forall 


‘scan cause an increase in ear rate and cat 
sac output 
«communication with stem cell inthe bone 
<Lcan constrict Mood vessel inthe skin 

34 Xylasine s antagonized by 


a hemp 
1s detomidine HCL 
Valu 
4 yohimbine 

35. All the following are hensodianepines except 
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CHAPTER 5 


Drugs Used in 
Respiratory System 
Disorders 


LEARNING OBJECTIVES 
Ae staying hs chapter, yo sl be ae 


{. Dseite the bic anatomy and phyoloyy of the resprary 
sytem 

2. Lint the protective mechani of the repitatory system, 

1. Descite the funmenal principles of tetment ft respieatny 
sytem 

4. Lt the differences hetween the ations of expestoeant, anti: 
ves a mucin 

5. Dest the action of bronchodilators 

{6 Describe the ae of antihitamines and decongestant in expiratory 
cane 

7. List potential wes for respite stimulants. 

8 List the advantages anu deadeantages of haan therapy 
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‘brane surfces, sch a hate ofthe espn tact 


Veterinary references lita wide variety of diseases 
ofthe respiratory sytem A partial Isting of general 
ogi nels the flee 


1. Alley 
2. Aspimtion 
4. Bacteria 
4: Congent 
5. Fung 
6 enmanalogie etre 
7.Nexphia 
1, Neutologl conditions 
9, Parasites 
10, Truna 
1 Vines 

The respiratory system has a series of defense 
mechanisms by which protects ie frm diene 
These natural defenses can he damaged by manage 
ment practices such as those that cause a buildup of 
immonia in enclosed, poorly ventilated howsing. 
‘They ca lao he sopprened by inappropriate 


etc 


ImspssaTeD Thickoned or ded out 
‘Mucournic Have the ably to break down mucus. 
[NEBUUZATION The proces of converting quid 
mesicatons into a sprey that an be cared into 
the respatry system by hale 
NokpRooucive CouGH A cough that doesnot r= 
‘uit coughing up of munis, secretions, or debris 
(ea cough), 
Proouctive 


thera. sich ae the use of cough suppressants for 
fevehctve van Because ii essential that these 
Aefeese mechanisms function optilly for prompt 
recovery frm repiratary dient, i 8 very impor 
tant hu rechnictans have a hii understanding 
respitatory anatomy and physiology, reypiratory se 
fens mechani, an respiratory thetapestics. 


RESPIRATORY ANATOMY 
AND PHYSIOLOGY 


‘The respiratory system consists ofthe lungs und the 
spassgeeay that cary at ital oat ofthe Taras 
(Fapare 5-1). These fussageways include the nos 
tel, nal cavity, pharynx, lary, trachea, bron 
chi, and bronchiole. 

“The posagcways thot fad to the hangs ate re 
err 10 a4 the sper seipaatry sytem. The upper 
resparay sistem begins wath the nostls, whi 
‘open into the nasil cavity. The nasal cavity con- 
tains rorbinstes that are covered with mucous 
membranes These turbinates increme the srtace 
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Floune 5:1 


‘osery te epost, 


rot of the nasal cavity tallow humiliation axl 
swarming of inspite at. Ale that asses cut of the 
‘ual cavity moves eur through the pharynx and 
the larynx into the trachea, The trachea bfurcates 
fr right ana left onc, wich lend 9 rt aad 
lef uns, respectively Each bronchus then dies 
so a eres of paageways of decreasing sv, called 
Frunchoer, Smooeh muscle Akers ae found i the 
walls of the bronchioles. Contraction of smooth 
ruse hers decreases the damseter othe bronchi 
‘es, an slaxation of ber allows the ameter to 
retumn to normal se (Figute 5.2) 

“The upper respiratory tacts lined with cited, 
rewbntrtifed cohimnar epithelial cell. Inter 
spersed berween the euthell cells are goblet cells 
ayuble of secreting mucus. Mucus is sectete onto 
the surfice ofthe epithelial cells and is moved to- 
sear the phary by movernent ofthe cilia (maco- 
ilar pata) 

Sympatheric ximultion subs in decreased 
production of mucus by the gable cells and rlax- 
tion of smooth muscle ithe walls of the bronchi- 
es, leading to bronchodilation. 


Parasympathetic stimulation causes nereated se 
cretion of acinar constiton of uth mele 
(evachaconstritiog) (Figure 5-3) 

“The Bronchioles terminate in small, sac-like 
saroctures called ahtesk, The alveol ate arranged in 
eapelike chaters and are ned with a chemical 
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hai Consrees 
wonehote conn 
Frcune 53 


lec nds radon on nies 


substance called surfactan, which reduces the sr 
face tension ofthe alveok sex help to keep thems 
from collapsing. The alveolar surrounded by eap- 
‘Marie: thi makes it pombe foe the Blox! ta 
Toad ts carbo hore int the alveod ana wo pick 
up exypen fom the ubyeol, 

Functions tha the respiratory sytem serves in 
lage the following: 
1. Onygen-onbon diowie exchange 
2 Regulation of acide babince 
5. Bosly temperate regulation 
4. Voice prauction 

“The work ofthe respiratory system can bed 
vise int the following four parte 


Ventilation —movement of ar into ann out of 
the lungs. The inspirstory potion of vente 
Isuwally an active paces, whereas expat, 
\susully a pasive proces. Forced inpiration 
may be asciated with upper away obsruc- 
tion and metive expiration may be related 1 
tntearboracic airway obserics (Tilley ae 
Smith, 2000), 
2. Distrbution—distributing of inspite gases 
throughout the hres. 
Diffmion —movement of ses screen the ave 
lar membrane 
4. Perfusion —supply of blood tothe alveoli The 
‘atin of perforon to ventilation of the alo 
normally chose to IL. 


RESPIRATORY DEFENSE 
MECHANISMS 


“The resprarary system has several eficctve meth 
cock of defense against diseae process, including 
the following: 


1. Nasal cavity: The eutbinates ofthe nasal cavity 
pewide a Tage surface area for warming and bu 
rmihfyine inspec ane Hai in the nasal psiges 
also ay help to filter oat lrg particulate 

2. Protective reflexes The cough, the sneeze nd 

rethops the reverse sneeze respond 10 sti 

ton of receptors on the sstaces of air pasa 

‘ays to forcefully expel fone material Laryn~ 

‘seypasm and bronchospasm abo help to prevent 

tnnrexhiction of material soto the lung tisue 

Macca clearance: The layer of rcs se 

reed ort the surface of the epithet lining 

the respiratory tract helps ro tp fren debs 

thar enters the repiratny passages, Waverlibe a 

tions of the sa then mone the debris up the pe 

“oe (escalate ati) tn the pars, whee 

«an te swallowed or expelled Macrophngss and 

fmmunebulin (IgA) alas contribu 1 the d= 

enotve uals ofthe rnceetary apts by 
famotlsing or phagneyting fren materi 


et tmportan that a specie dlagnons be made 
through eadiology, cytology, or appropriate culture 
before treatment of respiratory disease is uitated 
became the correct ereitment for one ype of de 
‘ene may be contraindicated for another: Once the 
‘Bezgonts has been ade, treatment for eespratory 
‘dascane is divide into the following three genera 
scale (McKicrnan, 1988), 


1. Control of secetione: Secretons ia he re: 
duced by decreasing their praluction o increas: 
{ng thee climination, Remioving the cause of 
the secretions by means of stibiotc,antifun- 
jl aneiparastic, or other appmopmate therapy 


pyrighted material 
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‘of vial concern. Methods ae also sited 
‘making the secretions less wise through the 
tne of expectonints or thnough nebulization of 
smucolyies (aces cherapy). 

2, Control of flexes: Coughing may be sup 

pressed through the us of ancitusives or bron 

holo ifthe cough b nonproductive. 

‘Sneezing  contmill by removal of the een 

lngagent or though the we of vasaconstnces 

Bronchospasmns may be controlled wich bron 

<hodiltors and sonvconetoi 

Mainaising nora sew a the alveal: Air 

flow tothe alveoli may be maintained by revere 

ing bronchoconsetion, by removing edema or 
rcs fom alveol and ir pesiages, and by pro 
viding ws therapy Intermittent postive 

resure vention and other weniger 

‘eles are often use in humans and nay have 

‘pplication 4 selected animal cases 


Although drugs use to teat rexprtory Uisese are 
‘fen alieistered by the oeal or parenteral te, 
‘inhalant cherapy may also be weful. Aeroslization 
(nebulization) of drugs allows their delivery at ish 
ecmeentrations directly int the sitway while nan 
eves feature that ay reduce 

reaction. The efeacy of an sn- 

hae drug depends om the doe and on how well 
‘sdstebute inthe lings. Distribution of an aerosol 
depends on several faetors such ws the see, shape, 
and pater ofthe aleways.nd the breathing paeen 
Df the animal. The se ofthe inhaled article plays 
signee tole its debut. The opium 
otic we for entry ine the perpen aires | 
15 microns (Lavon, 2001). Pareles smaller thar 
05 microm ae likely to he exhaled, and hove largee 
than 5 emcrons could be depesital in the upper air 
ways, Airway pathology (ex, exceive mics ot 
exudate) can snterere with detahution of the dv, 
‘cing some clinicians to ase that inhalant ther 
spy should always be accompanied by systemic 
treatment (Boothe, 2001). Concurrent we of 
brmchodtitor aioe» mucalytic may he » hell 


‘adjunct to inhalant therapy Relatively inexpensive 
infant units for inhalation therapy are available 
for swe an small animals (Opti-Chamber, Aen» 
‘Chamber ana hows (Aeno-Mash) 


Expectorant are das hat Huey al te vised 
sccresons fhe respiratory tact, thereby helping in 
cevocuation of chose secretions. Most expestorans 
sre amlministre orally although a few are given by 
tobsalisn or parenterally. Espectoranes are thought 

act digcty on the mucussecreting wands oy 
reshcing the adhesivenes of mucus. Expecorants 
ae indicated when a predctive cough is present 
sel are often combed with other substances, uch 
‘ aramunn chkaide, anwihistanine, or dentro: 
methorphan 


Guoitenesin (Glyceryl 

Ganifenesin fod i few veterinary libel pro 
wes and an toany human label overste-counter 
<caugh preparations. Gusifenesin & more commonly 
‘el im equine practice to induce of maint yen 
eral anewhesta 


Clinical User 
Thos include relief of cough symptoms related to 
“opper respiratory tact conditions 


‘Dosage Ferm 
‘These ate primarily liquid (sup) and table 
reparations. 


1. Anuiasive yu 
2. Cough syrup 

3. Cough tablets 

4: RobirusineAC 

5. Tiaminic Expectorant 


Adverse Side Effects 
‘Adverse sige effects of guifenesin are ae lshough 
nil drowsiness or mawsen may occur 
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Mucolytics: Acetylcysteine| 


Mucoles such as acereysteine, decrease the vie 
city rexpratory scctetins by altering the chemi 
cal compsition ofthe mucus throagh the Fraksbown 
‘of chemical (bute) hurd: Acetylene i the 
nly mucolyic of cheical siticance in veteneuy 
malice, Ir administered by nehulstcn fe ple 
monary wes. Tis drug is abo administered oly at 
mv antior for acetamrophen tic 


(Cini sex 
Aceryleysteine & wed to break dowe thick ot ine 
‘pasted respiratory mucus sl to teat acetamino- 
phen tonicity 


Dawage Forms 
Dosage forms with a human lel include » 10% 
solution wow 20% solution in sm, Oem aad 
50s vals A veterinary labeled probs for hones 
‘saab i powder fem for orl dinero. 


1 Mucomyse 
2 Muceil10 
5. Mucen20 
44 Demexine (Spettosio)—veterinary abel 


Aadverse Side Ejfets 
‘vere sid affects ure few when acetyleystine 
fchuliz However, the drug may cause asuses o€ 
vomiting when aminstered orally 


Centrally Acti 


‘Agents 


Antitussive re russ that ini or sipprescongh= 
ing. Anctunives ane cae as centrally acting ot 
penphenlly acting (Pure 5-4). Cenerally acting 
gents suppres cough by depressing the cough enter 
inthe brain, whereas peripherally acting azeatsde- 
pre cough receptors in the aireays. Periphery 
ering aninusives awe seldom used to veterinary 
medicine cause they are usually prepared 2: cough 
dope of losenges, which are ane practical to ain- 
seer to animal tienes 


‘Butorphanol Tartrate 
Bororphanol fs synthetic opiate, partial asst 
sith samibcantantitusive activity It isa Class [V 
‘controlled absrance Ie alo wed as a preanes- 
thetic and as an analgesic. 


Clinical User 
Buavephancl tartrate i ase forthe relief of chronic 
nonpreductive cough in dos and for analgesia and 
‘preanesthesia in dogs and eats, 


Danae Forms 
ovage forms include injectable and cabler 
forms. 


1. Batorphanal (Torbutral) injection (0.5 eng, 
sal val; pyrene Kruse a ds 

2. Burorphanol (Torbugesc) anjectin (20 mga 
50 mal); approved for se in horse 

3, Batorpharal Torture) tablets (1 ma mgs 
‘ea 10 eng 100M) 


Adverse Side Effects 
‘Advene side flees may inchae sedation ond 


Bitortrate 
Hiyrocodone is chesle (opiate agonist wed 
{forthe treatment of nonproductive courh in dogs. 


Clinical User 
Hydrocodone is wed primarily as an anticusve for 
‘hank, nonproductive cough 


‘Dosage Ferm 
Dosage forms ince several human label combi- 
nation products in syrup and tablet form, 


1 Hycadan (hydeccedone and hamatpine) 
tablets 

2. Tusigen (hydrocodone and homatropine) 
bets 

5. Head (hydrocodone a homatrpine) stun 

4 Hyopane (hydcodone and hoautopine) 


=p 
5. Cadan syrup (hydrocodone and homattpine) 
16. Generic hrdmaodone syrup 
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‘pots 20 pore o ern nine Keds of aly on cough cones 


Aidverve Side Effects 
“These incline potential sedan, constipaicn, and 
pnctoinestinal upset 


Codeine 
‘Cixkeine na chee V opiate at that sme a 
an antitusive a buna bel combination prabcts 


Clinical Us 
Clinical ues of codeine ate simile to those of 
hydrinbone 


Davage Forms 
“These inchade combination human label peodcts 
Firs rap form 


1. Cone phosphre ral abet, 30 mg aa 60 me 

2. Gaaeine slate veal tablets, 13mg, 10 mgs aad 
Ome 

3. Cadeine phosphate with agin (Emprin with 
sdeine) 


Adverse Side Effects 
‘Advere side effects include sedation and 
‘constipation, 


Technician’s Notes 

|, Codeine only produce are Oa (CI, 

2 Gedene wih aspen ot sca 
$3. Cece syrups ae Cl or CY (by sa), 
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Dextromethorphan f » nonnarcotic antieusive 
that ts chemically similar to cuseine. It fas m0 
analgesic or addictive properties tracts centrally 
snd elevates the cough threshold, Similar to the 
two drugs previously mentioned, it ts available 
primanity in human label combination products 


Clinical Uses 
Dexromethphan it we 1 appre» png: 
byte cou 


Dwage Forms 

The pray dosage form 6 dhe syrup product 

1. Phenergan wit dexsromethorphan 

2 Dimetapp DM (destrometborphan, phenyl 
panolamine, stl brompheniarine) 

3. Rohirusin DM (estromethoephan and 
suaifenesin) 


Adverse Side Effects 
‘Advere she effects ate rare when this drag i given 
tthe eorect dove but can inhale drowsiness send 
spmtroinestinal upset 


Technician’y Notes 
Teehnicans who admnisis combation pedicts 


to cas should take special precautons fo erste 
thatthe product does not conan acetaminophen 


Temaril-P 
“Temari-P isa combination pret that contains a 
centrally neting ancitusive (trimepeiine caeate) 
ad a evrtcenterod (predrivolene) 


Clinical Uses 
“Temari-P is wed av am antirasive and as an anti 
pri 


Dosage Farms 
Dosage forms include tablets, Temani-P tables 
(5 mg erimepmacine tartrate, 2 mg prednisolone) 


Adverse Side Effects 
‘These inchile sedation, depresion, hypotension, 
aa minor central nervous system signs 


(Contraction of the sooth muscle fers thar sue: 
round the bronchioles results in Hronchoconstre- 
tion and often corresponding dyspnea, Contraction 
fof these sinh muscle fhers can reat fm 

the folowing three hase mechanisms (Bill, 2006) 

(igae 55): 

1. Relene of acetylcholine a parnyenpatheic nerve 
‘endings or inhibition of acerylchalineserase. [n> 
‘remed acetykcboline levels als tend increase 
secretions ofthe respiratory tract thos rsh 
auth and aking tothe level of qe 

2 Releme of histamine ehh allen olan 
tory mechanisms, Hisamine combines with Hy 
receptot nox muscle Bers to case bn 
chocretcion: Histamine ns items the 
ALanairy mys the aways, fer lead 
fey 00 nerea level of wereticn a vison 

3. Blockade of beta-2-adrenergicreceptis by 
‘Shu such as propranolol resalls ny hroho: 

ventrtion. Stimulation of heti-2-lrenenge 
tecepton, howevet, produces bronchexbation, 


Deve that caine honcho ae of four se 
<categinies Those categories include the chonege 
‘Hocker, che antihistamines, the heen? wkenersis, 
and the methylxanthines (Boothe, 2001), 


Rove 55 
Serctecommncon ay at hr (1) el ae 
pamrrecnen ree dg (2) sian Hla 
‘eapurs 2d (5)Bocade fb? aderetge ep 
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Blockers 
Cholinergic blockers produce bronchosilation by 
combining wth acerylchline receptors on smoth 
ruse fiers and preventing the brinchconsic- 
tive effects of acetyicholine, Cholinergic Blockers 
such as stp, aqsinnpentaeige (Centrne), and 
lycopyrolate (Robinul-V) have limited use in 
treating hronchocomenction, except 49 ces 
onpunophosphate or carbamate tonicity. Ipeato- 
ium bromide, a synthetic anticholinergic, may be 
of sme value in treating equine pulmonary ob- 
strive disease (Hofinan, 2901). 


Antihistamines 
‘Ansihisamines are discussed later tn this chapter: 


Bet 
Beta-2-adrenergic nonists combine with appmpe- 
ste receptors onthe smooth muscle Bers ad efect 
relaxation of those fibers, They abo stabilise mat 
fells aa reduce the ameun of histamine released 
(Bill, 2006), fri preter that chese deg have 
Timed heta-fwctviey because Beto stimulation 
cn pre tachycar 


(tind Uses 
Betad-adrenergc agonie are wed a broncho- 
Alas 


Davate Forms 
Epinephrine. This drug i porene brooch 
to hat is we oly life-threatening ite 
toms (eat anaphylactic shock) Beaune tae 
pnces signa ecbycanls 
Troproterenol (upel). Abo causes beta I ston 
ulation and has limited we a bronchexkilatoe 
In veterinary medicine 
Alltel (Ventolin. Proven), clenbuteral 
(Wernipulmin syrup ata clenburert HCI veal 
syrup), terbutaline (Bretine), and mesapwotere- 
rol (Alupent). These bets-2 agonists have litle 
stimulatory influence on the heat. Clenbureol 
Is veternaey approve for horses and is moti 
tended fr foal None of te cher produce. 
carry a veterinary lel 
4 Salmeterol (Serevent) 


Adverse ide Effects 
‘These include tachycardia and hypertension 


‘Methylxanthines 
‘Methylsaauhine derivatives that ate wl therapeu 
rally include aminophylline and theophylline. 
‘These rwo products are very similar i thee chem 
‘sry and pharmacologic effects. Both inhibit an 
‘enzyme sth muscle cells called phsphades- 
tera When beta? receptors ae stimulated, « 
chemical mesenger called cycle adenosine mano 
Phosphate (eycic AMP) that i releaed in the 
Seach mincle cell completes the relanaticn re 
sponse oallow dilation. Phoxphodiesterase inhibits 
cyclic AMP inthe cell thereby tending 1 promote 
fbeoncheconstniction. By inhibiting the inhibitor 
(phorpbodiesterase) and allowing cyclic AMP 61 
‘accumulate, the methyleanthines tend tn romte 
eoncheaklation 

Methybxanthines also cause nik stimulation 
‘of the heat and respiratory muscles and minor 
‘date. 

‘Cafleine ad thecbromnine (ound in chocolate) 
are methybxanthines 

Aminophiline an ethylenediamine salt of 
‘thea: Us awaitale an varus human label 
products One unde milligrams of aminophy: 
Tine contains approximately 79 mg of theophyline 
(Plumb, 2005). Injectable forms are available, a» 
are mmesate- al wntaned release orl form 


Clinical Uses 
Methylranthines are wed foe tronchodilation 
repirtory and cardhic conditions and foe mild 
heat temiation (peitve inotopic fet). 


Dosage Forms 
1 Theo Due 

2 Shobd 

5. Choledyl SA 

4 Aminoptyline (generic) 


Adverse Side Efects 
‘These may include gxseroimestinal upset, cent 
‘nervous sister stimulation, tachycardia, ataxia, 
sand aretha. 
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Technicians Notes 
Because theophyline may interact adversely wih 
many dhs, cluding phencbatbtal cmetine. 
eryhromyen, thabendazce. dindamn. and fr 
‘mye, appropriate precautons shoud be ten 
beloe this dg is ainsteres. 


= 


Deecongestants ane dugs that rece the conges- 
tion of aul membeanes by reducing aswcisted 
swelling, Decongestanes may be administered a 
spray oF ws nove drops or may he given oxy a 9 
Tiquid oe tablet. These drags act dwt ie 
Aiectly (William and But, 1990) to reduce cone 
testion through vasoconstriction of aa Bld 
vemels These products have hited we in eter 
rary mice ht may Fe used te selected fe 
ine upper respiratory tc doease. 

Many human label decongestans are available: 
‘Those that ae giver orally aed act satemicaly 
ince ephetine (Primatene), pehephedrine 
(Sulaed), anal phenylpepanwlatnine (Ornate). 
“Topically apped decongestine include oxymene- 
line (Afrin) and phenylephrine (Neo-Syephrine) 


sania 


Antihistamines ate substances that are wed 10 
Mock the fects of histamine. Histamine released 
from mast cells by the allergic response an! con 
Fines with Hy receptos on bronchiole smooth 
rmsele to case bronchoconstriction. Antbist: 
mines may Be sel i testing respintory dese 
become they peevent ant cell degranalation and 
Hock Hj receptom on smooth muscle. Annhist- 
mines are thought to be more effective when wed 
preventively Because they apparently do not re 
place histamine that has already coined with 
receptors (Bill, 2086). 

Respiratory comalions that may be treated with 
sntihetaminesinchale “heaves” homes, pewm>- 
‘iinet, elie athena, and insec Bites 


Generic ames for antihistamines often. are 
cealy recognised because most end i the su 
amine" (ee, pyritamine, diphenhydramine, 
ehlorphesuramune). 

Veterinary label antihistamines for treating re= 
sptatory conditions are available in injectable and 
eal preparations 


(Clinical Uses 
Antihistamines are used inthe treatment ofalergic 
and respiratory conditions. They also may be used 


4. Anuhistamine Injection 
5 Dyphennydramine (Benadry!), Human approved 
6 Donylamine (AH, injection or tablets) 

7. Hydroyine (Atarax) 

8. Terrain (Seldane). Human approved 

9. Clemastine (Tavis) 

10. Cypeohepeatine (Penactin). May be wed in 
cats 1 black bronchoconstrthn and alo as 
fa appetite stil 


Adverse Side Eiects 
These inclode sxlation ana occasionally, stron 
testinal effects, 


ors 


Coneomteroids are used primarily in the teatment 
of allergic respiratory conditions. They are cons 
ered the most effective drugs in the treatment of 
equine chronic obsmictive pulmonary diveme 
(Livove, 2001). Comeusterois prepared for ina 
lucioa therapy have sting antinlamimatory effects 
locally inthe lungs and are rapidly biodegraded 
‘wher ahwrhed into the general circulation Oral 
ccorcesteids (prednisone oF prednisolone) ate 
ceonsered the drugs of choice in the treatment 
of chronic airway inlammation in dogs and cats 
(Dowling, 2001), Corticosteroid therapy controls 
the sien of respiratory disease, not the cause; poo 
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shore-tenn eficts often ensue with few resial 
sflgts that may rete lmg-term ne, 


Clinical Uses 
CCortcosteroic te we in the treatment of equine 
heaves feline asthma, acute resperatoey distress 
syenrome; and allenic paeumo. 


Deseee Fors 
1. Prednisalone sodium succinate (Solt-Delea 
Corte, Delt» Come) 
2. Prednisone (Delta Albuplex, Temanb 
sence Forts) 
3. Dexamethasone (Desasone, Dexamethasone 
‘Solution, Azim) 
4. Bechimethasne dipropionate (Vanceril) 
(For haba) 
5. Fluticasone propionate (Flo Vent) (For 
‘haltion) 
6. Thumeinoline (Vetalog, Arotocoet) 


Adverse Side Effects 
Few adverse sie elects ure noted these prabicts 
sre ured aceon to recommendation 


“Many ther deus ate ana teat respetry dr 
ders. Thee icliale antimicrobial, mast cell stab 
aor and diuetics Aneinscrobal are wed in canes 
of bacterial infection of the respiratory tact and 
may be ministered parenterally or by nebula 
tion. Mast cell stabilers soch as enomoly, are 
tnt effctive AF used lore inlamumaory activa: 
tion. Diuretics are wed 1 treat respiratory disease in 
which pulmonary edema isa major problem. 


Stimulants 
DoxAPRAM HYDROCHLORIDE 

[Dosapram isa general central nervous system stim- 
tulane that is use primarily as a stimulant for the 
espa system, 


Clinical Urer 
[Boapram ised for stimolaton of respiration cher 
sng and after anesthesin and to speed awakenine 


and restoration of refleses fier anesthesia In neo 
rata animals, doxaprar i sed wo simulate tesp- 
ratio afer dyetoca wr cose section 


Dosage Ferm 
‘An injectable form is Dopram-V for injection 
(20 mein, 20-ml vial) 


‘Adverse Side Eiects 
“These inelade hypertension. arehythmia, hyperven- 
tilaon, central nervous system excitation, and 
seaarex These effects are sont Hely 10 occur at 
‘hgh doves (Plumb, 2005). The safery of doxapram 
tn pecgnant animals has nor been established 


NaLoxone 
Naloanne 4 wed 1 simulate respeaions tn na 
sonic vena 


Youine 
Yothine is ned to siomlate respirations i xyhicine 
overdne. 
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REVIEW QUESTIONS 


1. Whar structures woul a molecule of oxygen. 
pass ower or theough ass navel from the 
environment ta the alveoli? 


2, What ae the fr primary fancies of the 
expiry stem? 

3, Deserbe the function of che thece baste Je 
fense mechanisms of the respiestory stem, 


4, Whar ae dvee important principles of vespira- 


cory therapeutic 

5, Eapectorans ure dadicate when what eype of 
cough ts present? 

1 Mucalties decrease the vse oF epiratiny 
rocus by whae mechanien? 


17, Reerylepteine  adminiered by what 
‘wethoa for pultonaty uses? 


18, Whar the mechanben of acti of riot anti 
‘uses ue in veterinary medicine? 


9, Gale os cliifed what category of con 
sre substances? 

10, Liat thre mechankoms tae can cae month 
rmusele contraction in the boachices- 


11. Tse wo Broncholnoes tha ave beta 2— 
nrenenge gon. 

12, The methylxanthines bring abou Broncbodi- 
Intom by inhibiting what ceil enzyme? 


1), Lit evo potential uses for antihistamines in 
veterinary medicine 

14, What suf i found atthe end of many ant 
strane names? 

15, List rwo potwatal uses foe Dope 


16, Use your textbook and formulary to anser 
the followin questinns 


2 


‘Max ness eine ate fr canine infectious 
teachcobrunchics De Ladd fas istucted you 
todiyense Hycodan ter ac 0.22 mgs 
Ini Sor 7 days. Mas weighs 50h, 

‘What dove of Hycodan does Mat reuire? 


iow many eles will you dispense? 
‘Greate olbel for thas preserptn, 


TTsetwo wes of aceryleyteine in veterinary 
medicine, fy 
Pras 
Which ofthe fallowing & nor an example of a 
‘methylsanchine? 

a Aminopylline 

‘bs Theoptyline 

 Caleine 

4 Theobroenine 

These ate all examples of methylyanthines, 
Particle of what ase are capable of reaching 
the ale? 


(Give an comple ta tear2-adrenene 
agonist bronchodilator 


‘Alot the Fallows are fetions of the resp 
‘tory stem, except 
‘2. caygen-carton dioside exchange 
bb regulation of acid-base balance 
<& pruction of wan bicartomate toa in 

regula of cdl hase halance 
feay temperature regulation 

are dg chat Uiguety ana dilate viscid 

‘xcretions of the respiratory tact and thereby 
help in evacuating shove secretions 
2 Ancinuaives 
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ce drugs that inhibitor suppress 
coughing 

2. Antitasives 

1k Decongestnts 

«, Bronchodilatoes 

A. Expectoames 


24 


ieused forthe relict of 
“ironic pnproctive ci in gs an oe 
smalgesa snd preanesthesa in dogs and ear 
a, Hydrocodone bicareate 
bs Bororphanol tare 
Tewari 
4. Doxapram HCL 

25, Drag produces wih cueine alone are ia what 
seheille of controlled wbstances? 
4. Class | 
1h Chas 
«Class V 
Class I 

26, Temuil-P sw combination prshat that 
untaine a eearrlly acting antitasive 
(vimepracine erate) and 
prednisolone 
bs aoinophyiline 
« farseminle 
A theophylline 


27, Aminorbylline and theophylline ae 
a 


as ‘are drugs that reduce the congestion 
Fase membres by ralucing asoctatel 
swelling. 
4. Antihistamines 
1k Decongesanes 
«© Branches 
4 Expectorants 
fare subseances tha are wed 10 Hock 
the eects of histamine 
a Antihistamines 
hk Denongestanes 
«.Bronchodiaces 
 Expectoranes 
30, Solu-Delea-Cortet is bean name for 


 fretinisoone 

1s dexamethasone 

«¢ prednisohine Na succinate 
AL flaca propionate 
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creter 6 


Drugs Used in Renal 
and Urinary Tract 
Disorders 


LEARNING OBJECTIVES 
Ae suing his chapter, pn oul be ale 


1 Mentfy the anatomic featares of the urinary stem. 
2 Dass the formatan of wrane through omer hike bu 
lar reaburpein, and tubular secretion. 
| Compare the diferent clauses of drugs and describe the indications 
for each claw. 
4. Explain how renal dysfunction can afet the metab and 
fesretion of many J an thet metabsltes 


Copyrighted material 


(Chapter 6 Drugs Used in Renal and Usinary Tract Disorders ns 


2 or 


JAGONsT A cg that competes fox he same recep- 
‘or ste as anather drug or natural substance ard 
‘hat enhances or simulates the receptr’s fine 
tional propeies. 

JANTAGONIST A dug that competes fo the same re 
‘ceptor site as anther dru of natu substance 
bul does net produce a physio elect by fet 

[arowy The absence or ick of neal ene oF 
sient 

[carecHoLAMe & group of sympathomimetic 
‘amines, incung dopamine, nrepineptyine, nd 
‘epinephrine. 

[DETRUSOR The smooth muscle of te unary 
bladder tt many response for empnying 
the badder ducing urination 

Deron AREA The ssece of descr 
commacions 

lERviHROPOLESS The formation of erytheosyes 

JEnvrHRoPOHEnN A wheoproten homone secreted 
‘manly by the ide, acs on stem cel of 
the bone manow to state red blood cn 
producion. 

HeMATURIA Blood inthe une. 

HYPERTENSION. Persserdy high blood pressure 

HivpeRronus The ste chacctesed by an 
‘credsed try of tension, 

HyPOxALEMIA Abnorm fw potassium concent 
Won the Blood 


‘Lowes Motor Neusons Peighers! neurons whose 
“al bodes le athe certal gay cok ofthe pr 
‘alco and whose terminators le stletal mas 
eA suticent numberof esos of ower motor 
‘neurons couse muscles supped by the nerve to at 
‘opi. esting n weak refieses and scar par 

[NEPHROLOGY The study of the uinay (rena) 


sym. 
NEPHRON The bai functions unto the kidney. 
POUrDIPSI Exceseve dist manifested by increased 


Pocruma Excessive urination 
UppER MOTOR NEURONS Neon jn the cera 
‘one hat conduc pulses othe motor cone 
to the moter nude of the cera nerves oto the 
ental gay colar of the spinal clue. A suf 
‘Gent pure of fesons of upper mor neuTOns 
Inter the inbtoryeflec that upper mor 
fnezons have on lower motor neurons, resign 
cxaggested of hyperactive rfl 

{Unwin Abrormaby hgh concerts of urea, 
‘etre, and other ntrogencus end products of 
proton ond bmino ood metabolism i the blood. 
[Una INCONTINENCE Lack of vera contol 
‘owe the nomal excretion of ne 

UUnnary TRACT INFECTION jecion ofthe wiry 
‘wa. recon may be cazed of my aflect the 
centre una tact 


INTRODUCTION, 


“The urinary system (he renal water) 6 commpesed 
cof eyo kidneys, two ureter, a uraary Blake, and a 
tutes (Funes 6-1 to 6-4). The medical stay of 
the renal system ie knwo ae nephrology, becase 
the ha fetal uni of the Kadney tthe neph> 
ron. The kidneys act in the hoy the sey er 
set fsb aquarium. All water ithe aquarium 
sent hrnugh the filter to capture waste pects 
tn the water to keop ft clan Thus the kidney 
ter all waste praducts out of the bleabteams but 
allow those element: needed by the Kody wo say 
fv the Hloadaream. The kines are bean-shaped 
tnd lie om each side ofthe spine. They are also 
retroperconea. 


Frcue 63 
Seve he woe ter oe at 


“The jo of the nephron to eilate water aad 
soluble matter (specaly electrolytes) in the hoy 
NNephtons ke the Blood under prece and then 
realworb necesary fal aed molecules back into the 
Loo, while secreting other unneeded molecules 
‘Thekidneysthuv excrete variety of waste prado. 
produced by metabolism such asta, uric acu, and 
water, The kidneys are involved in fctors of ho- 
rcostanis sich av ack-hase Falance, regultion of 
slectulyte concentrations, Hoe! solume conti 


‘See eof he gent tom ofa bi 


srad replicon of bla presire, The kidneys com- 
rmunicate with other ongns in the Rody through 
Fomounes that ate secreted ints the Hla 
Veterinary technicians shoul! educate client 
regaking the importance of notion, expecially 
those do breeds peepee to developing Blader 
stones (es, dalmatians, miniatvre schnaet) 
Fresh water shoul! be wile fr amiss at al 
tienes Companion aniaal observed staining 69 
‘ernate or wth Nlondy urine (Le, hematuea should 
‘bebeoushe to the veterinary hospital immediately, 


“The formation of wrine a rather complex proces 
that wolves clenera flration, tubule rab 
von, an tabular secretion (Figure 65). The glo 
rmerulr filtrate is composed of water and dislved 
substances, which pase from the plasma into the 
lomerular cpsule, The formation of glomerular 
Strate is conto by effective fileation presare 
(EEP = arterial bod presure ~ [plasma osmotic 
presre + capsule pressure) The amount of glomer- 
‘bar Sear ts dnectly proportional to the effective 
Siteation presure (Figure 6-6). Changes in blood 


000 o Here 
Froure 6-5 

Show bw deecton and cto herent ar J ad macrpn 2, ba sean nd a hey wd 
‘cur nthe errs and te pram ie 


copra 

EES) rowan coping taton 

$5 Prete cng teaten 
cure 66 
Faster coe fragh he onan mere iis Bonet conde fe soso Mase pon! derive bythe 
‘iRewce basen psc cng na od es etary tea dag esa fl See 
to Gr= 1) lommip hes ptr sano ta tan Ornette cone wehraw ate fan mp Pe 
Sree (8,1 ne eames ey BB pono Crepe a FOF pr OPO 
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flow dhrogh the glomerulus, glomerular bbe pecs 
sure, plasma osmotic presre, and capsule presire 
afer glomeraar fen 

“The Kiley rabules ae responsible fr the weab- 
sorption, or the secretion, of speci substances. Sub- 
stances needed by the fay are reabsorbed from the 
fire, pa through the rubube cel wall ne renter 
the plist. This prices es nem subances acd 
renums them 1 the body Reshorbod: maenuls 
Include water ico, amino acid urea, ad Sos 
socl as Na", K°, Car, Ch, HOO} anal HPOY 
‘Any exces of these subvences oof substances that 
fe not ul emains inthe leat and excreted in 
the urine 

“Tubular secretion occurs when subsences ne 
ried to the tubular lumen. This wolves the ative 
transport of certain endoyenous substances and many 
exngerious substances. Those secreted substances 
‘ochle potasium and hydogen tons, asain 


‘creatinine, and scan drugs. The main fects of wh 
Tae scerction ae rid the xy of certain materials 
szal to help comm Hood pH (Figure 67). The ki 
eye ate acve wn the metab and excretion of 
many drugs and their metabolites, Therefore, i 
very portant to remernber that these actions may 
bre inhib i cane of ena flr or dyer, 
[Brug therapy in arals with renal dysfunction has 
iecresed eka, Renal failure can umpaira dna a 
sorpeion from an adunistration ste or can afc 9 
‘Sas diab in he bo 

the kidney’ fanctinalty decreased erythe 
ropoiens may not occut comecty: Exythwopoiess 
the formation of eryhuosytes, Erythropoietin i 4 
honone secreted by the healthy kidney that com 
mumicates withthe bone marrow to mabe tire ro 
‘Mow cells tn diseased kidneys, this hortanne 
creel in edged amounts or not at all, and the 
smal may develop a poneegeneraiveanrain m4 


Fioune 6-7 


Tubular stron an sereton A, Csecton cf nepor bes ae peel apts. til hid occupies the 
‘eternal pice Reason peer by bse x gg fom ad aly, nd seston epee by > 
‘Saez Y gong om play to uve B Lengadral sec of nepeen hdbde Shown & the store verge Muar 
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res Injctions of human recombinant em thropei- 
tin may be given to animals to test this ner 

‘Uremia can increase the serstviry of some ts: 
sues 1 certain drugs For example, seasivgy 0 
central nervous system depresant is increased, and 
therefore the dose of opiates, burbiruranes, an ae 
iquilers shook! be reduced im uremic patents 
plane (Rompun) and ketamine hydeochloesle 
(Keraset) are conteaindiated in uremic panents 
Impaired renal excretion of biotranormation 
cures delayed elimination of many drigs and 
ances their rosieity a dntion of ation 

Box 6-1 sts deg that commonly tequite dosage 
‘modiianon in renal insffcieney. Mowiicathon can 
the made by mewring the plasms concentrations of 
rg ard ljsting the dove annie Became this 
‘stmpractical in moat clinical settings, a yeernarian 


say se the nomnal dese hut leruthen the ime inter 
sakeat which i ahnniscred, or eve aller done 
2 normal ime intervals. Tenis maybe resem 
‘ihe for admunsstering anesthe, aa ci enpant 
to remember that patients with renal falure ate at 
seater anethenc rand require even closer mei 
toring than patients wath seal real fanctn 


‘RENAL FAILURE 


Rena fare is among the major exwes of 9 
‘dental death in ds an cas. Although the dis 
‘exe ts most common in ober ails, may be 
gposed in younger animal, Renal damage may 
se fom muy cases, inclaing infections seme, 
dbetes melltes, toxins, neds, congenital 


REE FZ r: 


Drags That Raye Doge Meco oe That 
Are Contra Reval Ivey 
cwaroarade 

eter 

orn 

rropine 

urbe 

Benturetiande 
Cepaistins 

Chang oes 
Chowade 

cindsryen 

Elst ae plain 
Decemethon 

Diesen 

Erm 

Forma (rss done) 
camon 

fe 

ranayen 

Creamyen 

ones 

Merc 

ietrenanine 


Tenacyines 
Tesaethy-amors 
Tebourne guline 
oncom 


Dewps That Do Not Require Done Modification ot 
“Thar Are Not Conrsindiatd in Renal Ivalicency 
Aextamieaphen 
(Chotarphenicel 


Distepam 
scot araiesics 


From Rik RW Comer verso drpy VIF wall animal rice, Fain, (98, WD Shoes 
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Adsonders,immunolasic problems, and amploidoss 
Diets with excenive protein. phosphorus and 
sodium ane other factors that ney came renal dam 
ye, Renal damage may be caeyoeed as perenal, 
renal, of postenal Renal flue may be diferent 
ated as seute, chromic, or end-stage, acconding 10 
Pometer common to each stage 


Diets are wo to remove exces extracellular 
fluid by increasing urine ow and sochum excretion 
tnd reducing hypertension. A number of cord 
tions may idieate the nee fie a divetie due 
CClislfcations of commonly wed dhneics incl 
Joop litle, oomotke dares, dace an thi 
tele diuctics, poensium-sparing diuretics, and 
enrbonic anhydrase inhibitors, 


‘Loop Diuretics 
Locp diuretics are highly potent diuretics chat in- 
hibit the tubular reabsorption of sum. Once 
rnnstered, their etn are generally ep 
tionally, Idop slreics promote the excretion of 
chloe, passive, andl water Some patients oe 
long-term loop dluretic therapy may have «0 be 
lace om potatun supplementation, 


Dosage Forms 
1. Furmemide (Lasix, Dal, Dhue) 
2 Ethoerynic acd (Edecrin—fuman label) 


‘Osmotic Diureties 
‘Osantic diuretics can be akristerod ineraveousy 
1 promote diuresis by exerting high osm presare 
tthe Kaley tubules ane lnc eabular ebony 
‘non. Water drawn inc the glomerular late, re 
ducing eabeorprion and increasing the excretin of 
‘water These ds may he med reat ohne ace 
eval fade aed rede intacrancal peese. 


‘Dosage Forms 
1 Mannie 20% 
2.Glucme 


‘Adverse Side Eifects 
Tho are uncommon. 


Technicians Notes 
‘These drupe admins over 10-0 1Sinute 
pet 


Thiazide Diuretics 
“Thue drei reduce eden by inhibiting reabs 
sorpion of exam, chloride al water Their dura 
om of action is lnger shan hac of loop ane 


Dosage Forms 

| Chlorothizrde (Diart—twman label) 

2 Hydeveborothiaide (HydroDIURIL—buman 
label) 


Adverse Side Effects 
“These close hypalemia Wf therapy is pralonged, 


Technician’s Note 
THe ehae heetanda tame othe iw | "ann pom con A pu 
crated cecretion poten Zan see be ec ee 
2. Mere ds cos fe pla bord 
Technician'y Notey 


“o prevent hypotalema, a potassium supplement 
may be glen to patents who ar recening lng- 
term potassum-depletng rete therapy. 


and antihypertensive effects than ther diuretics 
bat they have the ability to conserve potas, 
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‘These agents are alo refered n 2s alserone an 
agonists. They work by antagoniing aklosterone, 
an adrenal minerakcorticnil. This ction 0. 
hhances the excretion of sodium and water aad 
reduces the excretion of potassium. Aldosterone 
secretion may be a factor in edema associated with 
bean faire 


‘Dosage Forms 
1, Spironolactone (Aldactone—human Lael) 
2.Taarterene (Diaide, Dyreiorm—husman ake) 


Adverse Side Effects 
These te uncommon, but hyperkalemia may resale 
AF these drugs are miministered concutenthy with 
potas supplements angiotensin converting 
tenzyme (ACE) inhibitors, sch as captopedl of 
nal 


Technician'y Notes 
‘These drugs may be used alone of wth other 
rei ats 


Carbonic Inhibitors 

‘A carbonic anhydrase inhibitor is substance that 
‘decreases the rate of carbonic acl and HM pro 
tion in the kklney, thereby promoting the exere- 
tion of solutes na increasing the rte of urinary 
‘output (Mosby, 1998). These dives ao reduce 
truoculae presure by reducing the proshction of 
squeous humor nod may be wed inthe treatment 
of glaucoma 


Dsuge Forms 
1, Acerazolamide (Diamox—humae label) 
2. Dichlorphenamide (Daranide—buman label) 


‘Adverse Side Eiects 
‘These nclade te ability to cause hypublemia 


Technicians Notey 

Carbonic antycase inhib have the leas cary 
tnhen compated with the other tuba nhibtrs 
and ae not commonly wee to eet ede, 


7) choline 


ic Agonist 


(Chlipegic agents act directly a indrethy 10 > 
smote the function of acerycholine. Cholinergic 
agents also may be refered eo a porasympatiomi- 
‘metic ages hecanse thet effects mimic simulation 
‘ofthe parasympathetic nervous stern Cholinergic 
‘agonists mimic the ation of natural acetylcholine 
by ecelyarimulating cholinergic rceptons. Once 
the cholinergic agonist hinds with receptions on the 
cell membrane of aot amacles, the perteabiity 
‘of the cell membrane changes, permitingealchin 
‘ana sodium to enter saw the cell. Depolarization 
of the cell membrane occur, and mupcle contrac 
thom is achieved 


‘Clinical Uses 
‘Cholinergic agent are weet help wo the urinary 
[lader: Ther action increases the tone i the de- 
tnt uncle of the Bladder and creases Maller 
agit. 


‘Dosage Form 
Bethanechol (Urecholine—Iuman label) 


‘Adverse Side Effects 
These inclule the potential for cholinergic 
romeity 


Technician’ Notes 

|. Observe the patent fr sino choline toy 
(eg, vomiting delecaton, dspnea, e701). 

2 Apne otal 


=== 


“The action of anticholinergic drugs isthe opposite 
‘ofthat of cholinergic agents. They block the action 
‘of acetycholine at receptor sites in the parasynpa 
thetic nervous system. These dross may alo Ke 
scribed as parasympatholyic because of thei ability 
tm block the pusage of impulses through the para 
ssympuehetie nerves Their action produces mile 
relation. 
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Clinical Uses 
Anticholinergic drugs can be ued for renting use 
Incontinence by promoting the retenthin of urine 
sothe urinary Nadler 


Dasage Forms 
1. Propuntheline (Pro-Banchine—human label) 
2 Butyl hyencise (Bascopan) 


‘Adverse Side Effects 
‘These inchale decrewe gstic motility and de> 
layed tric empeving. which may decrease the 
shsorption of other aeications. 


Adrenergic blocking gents snap the sympathetic 
nervous stem by locking impulberaramision at 
imienengie neurons, mdrenengie receptor sites, oF 
aaenene gin. These agents als may ee 
scribed a sympatholytic agents Because of theie 
ality to Back sympathetic nervous apstesn stim 
lation. The elasification of alrencrte anagonists 
Unf om thei ite of action (te alpha Blockers, 
ota Hocker, of autonomic yanglasic Hocker) 


Alpharalenense aneasniesrelox vance sent 
ruse, enhance peripheral vail, and de> 
reat hood presnure by interupeng the ations of 
sympathomimetic genes at alpha-alrenensicrecep- 
tor ites 


(Cini Uren 
In the urinary stem, these drugs eee intemal 
sphincter tone when the urethral sphincter i i y= 
pertonas. This action i weal is the tretment of 
Unoary retention because of detrusor areflesia 
functional urethral obsenictin. Praca fcive 
in contnlling modente to severe hypertension, 
which may be a complicating factor in chro renal 
fine 


Dovae Forms 
1. Phenoxyter=imine (Dibencyine—buman label) 
2 Nicergoline (Seraion) 
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3. Monies (Cariytene) 
4. Prazosin (Minipress—human Lael) 


Adverse Side Eifects 
“These inclade rap decrease in Hod pressure, re- 
sling in weakness oe syncope after the fs dose of 
peas. This is usualy self-limiting 


“aphowdbenerge antagonist are me> 
taboled bythe ives dosage modification snot 
‘necessary ations wth feral dyson, 


Becaarenengc antagonins inhibit the action a 
catecholamines and other sympathonvimette 
agenrs a betadrenengic receptor sites and thereby 
Inhibit stimulation of che sympathetic nervous 


Clinical Uses 
These include contol of mild wy moderate hyper 
tena asectated with chronic real fire 


‘Dosage Form 
Propranolol (Inderal—hunan label) 


Adverse Side Effects 
These inclade decreased caine output arn the 
eomnotin of beoncheapann. Therefore, cauton 
should be exercised with cheir use in patients with 
cardiac or pulmonary deste (Cowell, 1991), 


Technician’ Notes 
Combat with @ date commen becase a 
the tendency ofbetadienec atagoist to cause 
sat and fu reterton, 
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Dns al a 


ACE inhibitors block the conversion of angioten- 
sin Fo angiotensin Tl, decrease aldosterone sere- 
tion, reduce peripheral wera resistance, a alle 
vate vaweonste ti 


Clinical Uses 
ACE inhibitor are wed to teat nonrepoming 
typetersnn or seat severe hypereran 


Dasage Forms 
1. Berucepeil 

1 Foe (veterinaey label) 

1 Benazepai Lozewsin (hata abel) 
2. Capwopeil(Capoten—husman label) 
3. Enalapril (Enacaad 


Adverse Se Eifects 
‘These include complication in patents with tenal 
Invutcieney cause by excretion by the kidneys 


A walle or eaciom channel Hecker may be 
subtitited for oF wed in smbination wah aber 


medications if previous dug therapy 20 cooctal 
hypertension falls 


Clinical Uses 
‘These dys are wid to teat aonweponhag hyper: 
renvint, Dopamine may be wed 40 promote sures 
in pent unresponsive to loop or moti dete 


Dsage Forms 
1, Vases 

a. Hydralmine (Aprestine—hmun label) 

+ Dopamine Intrpin—human Lael) 
2. Caletim channel blockers 

4 Dilizem (Cardizea—humnan label) 

by Verapamil (soptin—human fake) 

© Amlodipine (Norvas and Besyate—human 

label) 


Adverse Side Effects 
‘These inclode hypotension, edema, conduction 
dstrtances, heart failure, and hradycantio 
(Cowgill, 1991), Hydealaine i excreted by the 
Ikudneys and requires dosage modification when 
‘sed to teat hypertension inpatients with renal 
flor. 


Antidiretic hormone (ADH) is normally secreted 
by the posterior pituitary gland. This secretion 
regulates ud balance i dhe body I same cond 
‘ions, uch a pituitary diabetes insipid, this hor: 
mare fails 1 be synthensed excreted properly 


nad polyuria and polydipia vceur 


Clinical Uses 
ADI ts used treat abet insipid 


‘Dosage Ferm 
\Vaspvoain (Pitrewin—human label) 


Adverse Side Eifects 


‘These are wnccmncn. 


Techniciar’y Notes 
CChorpropamide (Dubnewe, Glucamide) 3 hur 


‘man product thet fused o conve tpe I abetes 
melts poertites the acon of ADH and may 
bbe used o neat mid diabetes insipidus, 


= 


Urinary acids are used to pronlce ackd urine, 
which asisa in disolving and preventing forma: 
fon of snuvite urliths. Since the intoducting of 
urinary acidifying diets, utinary acidiiers have not 
been routinely prescribed. 


‘Dosage Forms 
1. Methionine (Methigel, Methio-Tabs) 
2 Ammonium chloride (Uioeze) 
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Adverse Side Effects 
‘These include gastrointestinal disturbances These 
relocts shoul not he administered to patents 
uth severe live, Edy, ut pancreatic disease oF us 
those who exhibir acidosis. 


Technician’ Notes: 

(ts very important ifm ches who may charge 
from wang an ace to ane ofthe aveltle acy 
ing des that whl he det s bong admins 99 
cers, sa, vain oF mine suplements Fay 
‘ter food tems—cther han whats afowed in the 
det-shoud be gven tthe pabent 


} xanthi 


se Inhibit 


Xanthine oxidne inhibin: deceane the prection 
‘of ure acl and ane wal combate wth a urate 
cakulolytic diet for the disolution of ammonium 
ck urate umliths. Once isolation occu une 
alkoting, low protein low purine, lw-oxalae diets 
‘ually presen to prevent recurence of wlth 


Dovae Form 
Alloprinol Zyloprim—humae lel) 


Adverse Sie Efects 
“These are uncommon, bu because excretion occu 
via the kidneys, che dosage may he alrered ta pa: 
tients with renal insficiency 


Technicians Notes 
fn cases of reurence alopurina! may once agsn 
be prescribed 


= 


(Urinary allalizers may be wed inthe management 
ff ammonium acid urate, calcium oxalate, ans eye 
tine uolthissss 


‘Dosage Forms 
1. Porasom citrate (Urocit K— human Tabet) 
2 Sedum hicrtynae, administered erally 
5 Topeanin tablets (Thola—humac abel) 


Adverse Side Effects 
“These ince pomible asl and clctolyte imal: 
dance with the use of sxhum bicarbonate 


PHARMACOTHERAPY OF RENAL 
FAILURE COMPLICATIONS ——__ 


Because the renal comes produces erythnpoictin, 
chronic renal failure can cause an absolute or rela 
tive deficiency an sty praluction, The resultant 
complication & normocyti, normoshronie ane: 
‘mia that is cased as nonregeneraive, Parenteral 
androgens, such as randrolone (Durabolin) and 
testosterone enanthate, are capuble of stmnulating 
the prdacthon of red wal cell precursors aad 
may increase the level of erythropoietin, Laectione 
of recombinant human erythropoietin (Epogen, 
Procrt) have heen shown ts corect wpetnia ase 
sated with chromic renal fale (Eating, 2000) 
Whee a regunen of erythropoietin is administered, 
‘packed cell volume (PCV) sales should be mon 
tored on a weekly oie until fmprovement ie 
reached and ntl after the dove his heen de- 
creased. I abo may be adviable wo place aninaly 
fon supplemental oe a an adjunct ta supporting 
RBC production (Merck, 2006). Vitamin D sup- 
plements muy be wsed in the control of renal xe 
‘ealaey hyperpurathyeoidion- Rocaltrl (caletil) 
ae adhe (rae) maybe ied 
foe this purpose. Serum calcium, creatinine, 
Has bck eal be coms pois 
receiving this therapy because hypercalcemia, hy> 
permbesphatemia, or deversrating renal function 
‘ca occur (Exinger, 2000), 


Erornin Aupua (EPOGEN, PROCRIT) 

Adverse Side fects 

“These include local or systemic allenic reaction sn 
aumals and pain occuring at the injection site. 
Headaches, slong with secures, have occurred 
hemane 
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PHARMACOTHERAPY OF URINARY 
INCONTINENCE 


Ensinges (2000) states: "Pharmacologic agents are 
selected for management of urinary incontinence 
when urinary tract infection, morphic abnor 
rlites, and mechanical types of excenive cutee 
resistance have heen exchale a pmsble causes of 
the problem.” Urinary snenatinence may be de- 
scribed ar a neurogenic dialer ofa nonneurogenic 
isonet, A-neurgente disonder is evidenced by a 
rnewolog lesion thar aes the upper motor nese 
on sxtnents othe lower motor neuroa syments 
Whee upper motor neuron segments ae ated, 
the rel sa spastic neuropathic blake. 

Detrusor miscle contractions are normal, hut 
‘alee anl urethalfanctkis ae abnormal. Thete- 
fone, as the blader fils with urine, coverations 
fceur more fequenely (hypercontmctiley) and 
Hck capacity decreases. Abo. contmction of the 
dktrsoe uncle ond relat of the areal 
Iphincter often ate not coordinates. This rouks in 
Interrupted, incomplete, and involuntary urination. 

Functional urinary obstruction and unary fe: 
tention may alo be preset. When lower motor 
evn segments ane afc, the rele is an 
stone, neuropathic bladder. With this disorder, 
sdeersoe muscle contractions are abroad the 
‘erst af fullness atvent when the Boner sls 
Aypoccntracihty). This cases the blaler tdi 
fend, and eventually, blakler capacity incremses 
Blaker dsrencion may cause damage to the ihe 
functions between smooth muscle hers. Urination 
evenly vccur shen presore inside the blader 
‘exceed uethral ole restate 

Nonneurogenic disoders occur as 2 result of 
some typeof anatomic animal ofthe lower vinary 
tract. Inthe youn dow, hiss uly a congenial 
anomaly. A congenital ancomaly sen in yg fe: 
male dove is ectopic ureter, which causes constant 
daibMing of urine. This occurs when the ureters end 
in abnormal ples rather than at normal sphine- 
ters fn the oer dog, acquired atomic anomalies 
ace ually esponable for nonneurogenic deoedets 
Conditions that commonly cause such problems 
clude chionic ystitis chronic urethies: neopla- 
‘i, uroithionsy and posturzcal athesons. Other 


ronneutegenic disorders incl Functional sho 
ralitics such as urethral incompetence and partial 
srethral obstrection. One type of nonneurogeric 
‘urcthal incompetence often sen in spayed fe- 
male dogs and w usually responsive to hormonal 
therapy, Once the couse of the unary incot- 
rence hasbeen tented, mesial or weil man- 
agement beans. Ha enoephologie abnormality i 
‘causng urinary incontinence, surgical conection of 
the prablem is necessary 

Medial management may incl teatiment fo 
Infection, present, ann metmen fr the cane a 
the urinary incontinence (eq. urthral incmpe> 
rence, Hader hypercontactiity of hypocontactil- 
‘ty)- Drugs we in the medical management of urinary 
tnctinence inclade the previusly mentions ci 
linende agit, ancicholinenncs, aljbaenengc 
sntagonin, anooth mace rela, skeletal miscle 
relaxant, tangoilcersalphrcadrenersi oes and 
hortonessuch avestrogen and testosterone Tae 1 
‘cuties these dng fe ey referee. 


Urinary Tract Analgesics 
PHENAZOPYRIDINE 

Phenasopyidine used in humans ay a urinary 
tract analgesic It can be Hought vee theme 
We cag he ase alone or wath sun drugs Huse 
contraindicated in felines because they are quite 
suncepeible 10 dose-related methemogloNinemi, 
and cative changes in hemoglobin maybe ire 
serie, casing formation of Heine hoes ad 
anemia (Osborne, 2001) 


Tricyclic Antidepressants 
AmaTRiPrYLINE 


‘Dosage Ferm 
Aamienpeyline (Ell) 


Amite his many properties nd fas been wed 
te treating totem cits im mans. Is mech: 
nian nor fly undestund, Amiipeyline Is 4 
tricyclic antideprcsant and anxiolytic dg with an- 
ticholincs antihistamine, anti-alpha-adreneri, 
aotindlsmmtory, and analgesic proper. It has 
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‘Table 6-1 Pharmacotherapy of Urinary Incontinence 


Drug, Action. Examples of indications, 
Bethanechol(Urecholne) Cholinergic pone ‘Blade hypocontracity 

Propantheine (ProSantwe)  Anicholngee agent Urge nconanerce, bladder hypercansachty 
But hyoscne (Buscopan) _Anicholngenc agent Urge incontrence, badder hyperconvacthty 
Phenionybenzarin| Np adkenerec antagonist ‘ret Pypenelsio 

(bene) 

Necergne (Sermon) ‘Uretvalhypereina 

Moxtyhte (Cavin) —_—_Aph-adhenerpe antago rete Pypenesio 
/Amseopropacne(lenotone)_Smoeth muscle velaant Urge incontinence, oder hyperconvacty 
Dantolene (Danis) Shletal scl earare Urethral Pypenetine 

Dazepam (Valum) TTanqutey/shktal msde elaxont_Urethval hypefxie 
Phenyptopanclemine Ap ahenerex oporst ‘Uretval xcompetence 

Dietyesibestol (OES) __Arnecplasic estngen (romare) Hormone responsive wet incompetence 
Testosterone cyponate—Hormane omone response urethalincompetence 
Testosterone propionaie Heme Hormone fesponse uel incompetence 


been wi extensively forthe meatment of inertia 
otitis in harman. Although i poplar do ts 
‘exact mechani of nth ard therapeutic vale in 
manag pients with inves eysittsrroain 
unknown. This rg has been used recently fr symp 
femme treatment of idiopathic feline lower airy 
tract eae (LLUTD) (Osborne, 2001). 


Audverse Se Ejfecs 
Many side effects such as dey mouth, rapid heart 
rite, and sedation (Le, antihistamine effects) are 
awociated with this drug: High doses can case 
heat towel. Sometimes ie may cause eas 10 be 
Jess inerested in grooming themselves. Adkition- 
lly, weight gain may occur (Papi, 2002). 


Glycosaminoglycans 
Giycosaminogveans (GAGs) are fund covering 
the transitional epithelum of the unary tact. 
‘These uotbeliat GAGs have the abiley to keep 
rnicrvongnisns and erst ten adhering 0 the 
‘adder wall and line che mansepitheial movement 
of urine proteins and solutes (ionic or nonionic) 
Defects i surface GAGs and subsesvent unohcal 
rermetility ae ketewed tobe factor the puthor 
ones of feline Mlopashic LUTD (Osborne, 2001), 


PENTOSAN POLYSULFATE SODIUM (EUMIRON) 
Clinical Uses 

Often wwe to manage Iman interstitial ysis 
Used 1 eeinrce uthelial GAG ana 1 rece 
earthonal cel yr 


Adverse Side Eifects 
The saery anid eficacy of pertonan polyslfae ot 
‘cher GAGs for the teatment of feline LUTD have 
not been reported. This treatment remains a logical 
hice, bt i not posible to make recommen 
‘sons at thts ime (Osborne, 2901) 


‘Other Agents 
Epaxinn 

Epakitin i chitsen-hwsed nutntiana supplement 
smade from a polysaccharide extracted fn cal 
an ship shells, 


Clinical Uses 
rouct information states that Epabitin bin 
phaspnss in she intestine, causing phosphorus 1 
be climinated ehrough the intestinal trict. Reds 
{ng the amount of phosphorus absorbed then helps 
to bower the elevated levels of phorphorus noted i 
‘ena flue. 


Copyrighted material 


(Chapter 6 Drugs Used in Renal and Usinary Tract Disorders a7 


Azoov. 
Azodyl product information claims that this prod 
‘uct bs the potential to rice the azeemia of 
ral fre through “enteric dialysis 


‘TECHNICIAN’S ROLE 


Veterinary technicians havea vital tole the care 
of patients with problems thae affect the winary 
system, This ole inches proving cient support 
ml ection. carrying ove forint nusing eae, 
performing necesry lhoratory  rachokyic 04> 
minavions, ving surgical wsisanee, and under 
standing the various drags and ets availble for 
the treatment of ral Uisease 
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REVIEW QUESTIONS 


1. Whar structures constitute the winary stem? 


2, Name two droge that are contraindicated i 
‘rere patents, 
3. Renal damage may be categorie a= 


44 Eaplain bow dior 


5, Whar supplement may be administered in 
conjunction with lop diaretsa? 


(6, ACE whibiors Hick the converse of angi 
tenia Uo 
1. Urinaey acidier are used to predace acid 
urine, which ase i delving and preventing 
the formation of 
ih 
8, The ronal cortex produces 
thos chromic real 
Talore can cause an absolute or relative 
“esis pe 


9, Why ts fren referred vo as lop dec? 


10, Where e ADH secsted 
UA The ureters _ 
originate rom the urinary blokland lea 
tw the outside ofthe body 
' eiginate from the kidneys and connect wich 
the urinary Maker 
are ound inside the nephrons 
4 ate fund inde the ghaneras 
12. Persatenly high blood pressure is known a 


‘ hypertors 
Ie hyperkalemia 
hypertension 
3 ateoy 
18. Dysreice ae wed to remove fu 
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15. What supplement may be administered in con- 
junction with lop diuretics? 
‘4 Caleium 
Bb Phosphons 
«, Aluminum hydrochloride 
{1 Porssium 
16, Urinary acids ae wed to produce acid 
turing, which assim dsolving an prevent- 
ng the formation of 
acaium 
bli 
urinary ast 
A bacteria 
8 mesial term fr Bloody urine, 
4 Hematuria| 
1 Hemolsts 
¢, Hemaropoies 
4. Uremia 


18. Whar part ofthe kidney is responsible forthe 
reahwrption, othe secretion, of certain sub 
12 Nephons 
bh Tabules 
© Glomerular filtrate 
4 Exercellar id 

19 Patients with renal failure are a lesser anes: 
there risk than patients with normal renal 
function. 

a True 
I Fale 

20. Loop drei inhibic the tubular reabsorption 
o 
acakiom 
bs phospho 
diam 
4 pocasin 


Copyrighted material 


cworer 7 


Drugs Used 
in Cardiovascular 
System Disorders 


LEARNING OBJECTIVES 
Ae saying hs chapter, yn sl be ae 


1 Describe the hac anatomy and physiokyy ofthe eantiwascular 
system 

2 List four compensatory mechani ofthe eanfiesncule sytem 

3. List ive bn olectves of the eaten carbone disease 

4 Diflerentate between an inotropic and chronic dru. 

5. Lis and deserte the indications, physiologic effets, and toxic 
se tect ot the eardine shyentdon 

6. Lise the four categories of aniarthythenic drugs an ve a 
cccample oa each catego. 

7 Lise potential advene side effect ofthe aciachythinie drugs 

1 Desbe the actions and potential side effects ofthe vasodilator 
‘dros. 

9. Describe the actions and potential side effects ofthe angonens 
‘converting enzyme (ACE) inhibitors. 

10. Deserte the actions and potential side efecs ofthe diuretics 
ted to teat cankeracular dese 

1 Dasenbe the prpee of dietary sian rerieton ithe therapy 
‘of caniovaiclar dense. 

12 List ancillary dus ce procedures that may he we in the teat= 
iment of cardiowascular Seem 
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IChwowoTRoPic Afecing the hea ae. 
DerouanaTion Neutaizing ofthe polaty of 2 car 
«lc cel by an iow of sium ons. Depoaraa- 
tion ruts conacion of the cardiac el and 
ender t capable of futher consacion ut 

polation cus, 


Ing contacton ofthe ais, PYCS arse fom an 
‘mable fous of foo he ventces. 
[REPOLARUATION. The ret ofthe cell membeane 
10 8 resting platy after depolarization, 
‘StROKE VOLUME The amount of blood eeced by 
the let venice wit each beet 
“TacHaRRaTTIMA Tachycara associated With an 
‘eur normal heat shyt, 
‘TACHYCAROU A fstershan-noil Heat ae. 


inTRODUCTION 


iar disease fs» relcively high incidence in vet 
trinity medicine. Shales have found thot ape 
rmtely 11% of al dows presente a veterinary che 
sevealubitod some eye ot ean dese (Renae 
et al, 2000). Heart dene may be congenital c- 
quired. However, the acquired form nccounts for 
runt caer The dnckence sed case ey wary ft 
cation to hein. Hee ease nent fy 
a Tage percentage of eae daca wane pts cf 
the country, whereas vequired disewe of the ario- 
ventricular valves oF myocar fiw 8 move uni 
form aistribatin. Acquired disease & enevumtered 
‘more often in oer animal, and congenital dee 
‘snore prevalent in younger oes 

‘Whatever the cate, treatment of heat diseme 
ssofteninlivuhisioed to the particular patient ac 
nding w came, deyree of pogresion, aed owner 
cooperation. The response to teatmene must be 
‘monitored careflly and adjuse while the disease 
prosremes, causing pou iver or kidney function, or 
Iehile tne nde efecs develop. Some canoes 
Jar drugs have a nerow mann uf safety (Le, they 
ae potentially toxic at low doses). and failing liver 
ind kidney finetion may reduce the Bey’sabley 
tw metabolize or limite these deve 


Became veterinary technicians ane often the 
enone who monitor the progres of hospitalised 
patients they must be aware of the signs of canlio- 
vasculae diese and of sora and abnormal te 
sponse 10 digs we 


The hear a fouechambered pump that i aspen 
sible for moving blood through the vascular sytem 
“The rwo dol chambers ar cle ari, as he tw 
sentra chucbers ae called venice (Fite 71) 
Exchof the chambers composed pomanly of toe 
munch tue called myscardm. which contin 1 
‘ject the Hood. Even thoush the heats consiered 
fone ong tft a8 to paps (Spl and 
Ens, 1978) 

The nighe atrium and venmicle consinte the 
“rghcstle pump.” and the lft atnum and ventricle 
snake up the “ef-s pump.” loa fom the wena 
‘Section rerurs by wey of the vera cava tthe 
right strimn enters che eight ventricle dheugh the 
‘ighe atrioventricular vale (tricuspid valve), and is 
‘pumped thnough the pulmenaryanery tothe ngs. 
Tn the hin, the howl sseex up carbon dioxide and 
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picks up oxygen The oxygenated He returns tothe 
heat vi the pulonacy veins wher fill the et 
cut, pases through the let arioventricub valve 
(entra Yale) ara enters the left ventricle. The mic 
tral ad ecu yalves smn open when the otra 
onact nd sup shut when the venules contact 
The ching ofthe Vales asthe ventiles contract 
pre io om omen oth Tor 
Jefe ventricle chen cntracts ual eject 
teed Boe! thse wr ot at the Benne 
Ieterien. There aneries divide into aterces and ed 
sn the thin-walled capillaries throughout the tox, 
where carbon cowie i onde ro the blo and oxy- 
sn nla to the tive. Because the lef vn: 
trcle muse work hater pur Hd threat 
the body than the right ventricle mast week 0 puryp 
‘ood tthe fangs, he left veneriular walls thicker 
than che ihe ventricular wall 

“The pumping action of the heart died in 
to phases—sptole and deste: Syste the pe- 
ied of contmction of the chambers, and diastole 
represents the relaxation phase when the chambers 
refilling with Blood. Recause each cell inthe heart 
1s capable of contracting sponcanevsty the inter 
cio af these reo phases ust be carefully cove 
rated to create an efficient pumping action. Dia- 
solic time mast be adequate to allow the aria toll 
completely, and atrial systole mnt occ shortly 


before verurcular stole to allow the ventricles t 
Si maximally. Coordination ofthese rw gases 
achieved primarily dheough a wave f electric net 
tty that arses in pecialized group of celle inthe 
sight atrium and vhen is conducted throught the 
ryocandam by aspeclal cnductin ratem. 

The structures that mabe up the caine nde 
tion stem (se Figure 7-1) snclude the sind 
rade the atrioventricular nese, the bul of His 
and its Branches, and the Purkinje stern, Under 
ahocemal conditions, parts ofthe myocaedium aid 
‘conduction stem are capable of spontaneous dis 
charge. Normally, however, the sinoatial node 
‘dachanses ment caps and spread a wave of depo 
Larzation over remaining areas af the heatt Fefire 
they can depolarse spontaneously. The rate of di 
charge ofthis node therefore control the beat rate 
ana scaled the calc pacemale. Impubes pene 
ated by the sncarial node tive eer the sri 
the atriwendriclar nade, face a bee delay (about 
0.1 second) in the atrioventricular nod, travel 
down the bundle of Histo ts leftand ight branches, 
and pa into the ventricular muscle vis the 
Purkinje ers Myocantal cells are joined together 
‘by structures calle intercalated did a by fusing of 
call membranes ea an interconnected. mas of 
cells called a syextion. The syncytium of cells 
in the aria i separate and is insulated form the 
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syncytium in the ventricles (Ganong. 2003) An 
slectric stimulus from the snostral roe iv tans: 
mitted over the entie atrial mass by the syneytal 
arrangement of cell. The impulse i ut, however, 
tmansmieed diet igo the Venenicuar syneytiam. 
‘The impute fst must he picked up and tarsmtted 
by the ariwenencular nae through is eondoction 
system tthe ventricular syncytia. Stimlation 
A vngle atrial or vensrcular muscle fker cases the 
entire atrial or ventricular muscle mass to contract 
asa unit, When situations caue spontaneous depo 
Fanzation of cantiae muscle or abmormalitie of the 
‘net stem, arrhythmias nay occu 

When in cardia cell & stipulated by cleric 
tivity that arses in the sinoatral nox under 
fp depuration and contracts. Depolarization 
harncreried bythe rap nile of secu bos 

no the cell through channels or “pices” the 
flower tnx of ealclay ts, and the outow of 
potas ons (Figure 7-2)- Une the saben. po 
"asl, andcalelam wore have returned tthe po 
sirions they ha before depots, che cell in 
1 refractory period (Fgute 7-3). A cell an abs 
Fuge renctny state eannoe normally depolarce fa 
i telative refractory petal, howewet,w canine cell 
fn depolarze again, bat the stimulus mune be 
stronger than normal (Bill, 2006). A retractory p> 
Fie is ewental foe a candi ello preven foe 
remaining a constant state of contention a the 
revue of stimulation by recyling ionpulses There 
fur of the inst thei original pests i brn 
bout in put by the soium-potasiu pump and 
fn essential part of the repolarization proces: 
‘Summed electric ctv ity ass fm the contrac 
tion ofall heart cells represents the electracaio~ 
arm (Figure 7-4) with each fis waves signing 
city ima particular area. 

Even though the heart etablohes its om inher: 
‘ent ate of beating, this rate is subject 1 outile 
influences through the autonomic nervous sytem. 
‘The sympathetic portion ofthe autonomic nervous 
system, through keel receptors prnluces positive 
chronotropic and inotropic eles on the beat 
‘The parsymparhenc beanch of the autonwmie wer 
vous syst causes negative chionoropic effets 
hough cholinensc recep 


mses cot 
a fee 


Tac seed 


Froure 755 

Sctensnc ofthe lotion peed fxd cel Mt dep 
Gums (eraser), cedar tse ols a wuble 
corvac gan ural ey have undeaanerepacan, The 
Se damp ty oe able eo heat 
peut 


The hese pumps Mood though a series of amer- 
tes (arterial tre) to deliver itt the tissues. The 
Insert aries have elastic properie, which 
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allow chem to stretch and recover whe Boo 
pumped nto them—thereby serving av a second 
pump (Upson, 1988). The yealler aneres are 
‘aul of changing thee shameter(corsncting ot 
Airing) dvowgh the action of seaoth muscle uy 
their wall to increase decree the resistance that 
the heart mast pump azine, Stila of alpacl 
receptor cites vse to core, anal tit 
fl bet recepuies canes ves wo cate 

‘The amount of blown thatthe eae i cayuble cf 
pumping per minuce i called cardi: our; this 
valet calculated by mleptying the heart rate by 
the stmke volume. The stroke volume i deter 
‘nine in putt bythe amount of Mood char ls the 
ventricle during diastole, called the preload, and 
theater esitance tht the ventricle mune arp 
inst calle the afterload. 


‘The candiovascule system has a buil-in reserve 
capacity, which allows tt increase ts output dur 
Ing times of need (e., athletic petirmance) and 


to compere for cardiac disease. The four basic 
factoe of canliac reserve or compensation are de> 
serited in the following (EM, 1994): 


| Increasing heat rae, Increasing the rate of con 
tescton increases cane ouput up to the point 
cat which ee eat 0 fist that there tine 
‘quate rie for veorsculr filing 

2 Trcreing the stroke volume, Up to a pot, 
tn inerene force of contrition reali 
‘ap ycreae in he amu af Wh that | 


pumped 

5. Increasing the efficiency cf the heat muscle, 

4. Physiologic heart enlargement, The heat is 
‘composed of mance that repens to work by 
(ncreaung i ale and becoming tren. 


Many dhorders can reat in cardiac dsense 
However, mst that tend t pharmacologic ther 
aps fal into one ofthe following cate: 


1. Valeur disease Valoutar insaficiency back: 
flow ot leakage of loa hackward through the 


dwsonder of dogs. I the tricuspid valve isa 
fected, sites may occur If che mitral valve 
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1s involved, pulmonary edema may resule 
‘Valvular disease may rest from progressive 
acter endocanitis. Imaleyeite opening of 
valves may abo occur and cause disease sul 
<iency of stenosis may be accompanied by 9 

2. Candia arnythmias Ia focw of canine 
Hise depolarices swt of sequence with the 
sinoneral node, an arthythinia may sesule 
Various apes of arhyehias,inclasing 
tachyarehythmias(arthythrias with 2 rapid 
rate) al bradyaeesythmias (ayant 
slow tate), may occu. Arhythmias may oc 
‘ur in the ati (syyraventriculat) ori the 
ventricles (ventriculae). Several categories of 
strug (catecamines,dhvobarbitueaes, xyla> 
tine, digoxin, and orhers) predispose the hear 
1 otrychanas 

3. Myocantia seme Canliomyoputhy a disease 
‘of the myecansium, primarily lets dws and 
‘ats Hay he clase as congestive the 


myocardium hocomes thin and ineffective in ite 
‘poring action) or hypertrophic (the myocar: 
‘Sam becomes thickenel al restricts wentiew: 
lar ian). Each sype i often accompanied by 
various arya, 

4, Other potential causes of candi disease i 
clude congenital defects (nght-trleft shunts), 
howemalities of candice 


Cantiovacular diseases with the greatest preva 
lence ince mira disease sn dys, hypertrophic 
canhemyopatby in cas, diated eatdhomyopathy 4 
dogs, “Boxer” codhomyepathy, aid earworm 
(Hamlin, 2003) 

Congestive heart failure (CHE) (Fyure 7-5) 
occurs when the pumping ability of the hear i 

paired 10 he extent that sem and wacer 
are retained inn effort to compere for inide- 
‘quate camden tpt Wo associate with exercise 


aaa s 


aaa 


=a pees = 


= 


Cardiac erargemont 
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‘Table 7-1, Stages and Treatment of Cardiac 


Disease 
Stage _ Signs ‘Weatment 
r Nene/imarear Nene 
Hh Cough Rested sour cet 
Druretc 
Beonchodtor 
M—Cough Sedum resrcion 
Reciced eerie Dias 
‘olerance Diuretic 
asodinrs 
NV Dyspnea atest Oyen 
Duvets 
Sedatves 
Visors 
Other 


tovolerance, pulmonary wna, and ascites. The 
thou wally becoenes enlarged i this condheho, 
Cardiac disease aw been dived into four 
hes according to degree of severity Table 7-1 
Ha hve es with comping cine em 


BASIC OBJECTIVES IN THE 
‘TREATMENT OF CARDIOVASCULAR 
(SAS 


Bic objectives the treatment of eandiorascalar 
Asean ila he followin (Erne, 2000)- 


{. Control shycha disturbances 
2. Maina or increme canine output 
‘Income the trenuth of ernst 
1. Decrease the afterload 
(1) Areriob dilate 
- Decreae the prekiad 
(1) Venodilaoe 
5. Relieve tan accumulations 
‘a Diurercs 
by Dietary sale estiction 
4 Increne the onygenation of the Hood 
1 Bronchodiation 


5, Ancillary reatment 
1 Narcotcsedatives 
hOxyeen 


CATEGORIES OF CARDIOVASCULAR 
pRuGs 


‘The gxnerl principle involved in the we of dru 
that wpeove the srenath of entation is tha the 
hear, even in the presence of discae, has cere 
‘capuciy for contraction that can he elle cee 
rove canac caput Some clinician aise cautious 
‘cof pete inotropic dus because these can 
crease the onygen demand of eandiae muck, can 
‘otentaly damage the contractile pps and can 
tnceme the tendency for arty this, Pro fin 
cal effcacy of positive mernopic das lcking 
‘hee es controversial (Boothe, 2001). Thele ops 
liry hav waxed and waned through dhe year a 
newer, more flectve petits hive come nt we. 


Cordioe (Digitalis) 
The digitale crmpounde (digoxin and digoxin) 
ate obtained from the died leaves of the plant 
Dials purpurea. The beneficial efces of these 
‘compen have heen kr ohare year 
and melale (1) smproved cardiac contescilty 
(2) decrease heart ate, (3) antarthythmie efits, 
and (4) decreed sign of dpe 

Digitalis ncreaes the strenath of contraction by 
twcreming the level of calcium ions availabe in the 
contractile laments within caniac encle cell. 
This action occurs as a result of inhibition. of 
seshum-potasium-adenosine miphouphaease (Furs 
7.6). The heart rate slowed by poloning atrio- 
venancular conducts te anal by increasing ar 
smpacheric, autonomic simulation, The primary 
ctions ofthe digitalis drugs ate to (1) increase the 
force of contraction, (2) decteate the rate of eons 
traction, and G) ienprive baroreceptor function 
(Haalin, 2003). 

Digitalis use i indicated in patients with cardiac 
dese that rests fom impaired cardiac contrac 
thom or ati archythmias as sugested by clinieal 
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Froure 76 
tet geen be arts pn Oe 
tals comgoures ck be sation possi Ase are 

reduce Be amount of C2 purged out thecal dare, 
ihn ame ave of wae 


signs such as exercise tolerance, weak pesigheral 
pulses, pulmonary efem, and coughing—oe by 
slectrocinbgraphic igs 


(Clinical Uses 
Clinical wes of the digitalis compounds incl che 
treatment of CHE atrial fblltion, sex supraver- 
rmcular achycaedi 


Dowae Forms 
owage forms include tablets an elixir. Veterinary 
tnd human lel predts are aaa oe dioxin, 
Far gti 6 og makes 


1. Veterinary approved 
«Digorin list (Carson LS, 0.5 mg: 
Candoxin, 015 main) 
 Digitocin an availabe 
2. Human approved 
1. Digi for injection (Lari, 0.25 mall 
‘ae 0.1 mnt in mpl ae val) 
Digoxin tablets (Lanoain, 0.125, 0.25, and 
05 mg) 
« Digoxin capmules (Lanoxicaps, 0.05, 0.1, and 
0.2 mg) 
igo ein (Lancin, 05 myn, 6. 
Dost) 


Adverse Side Effects 
‘Adverse le effects from the use of dials com 
pounds are often auociated with high oe tcmic se 
rum levels of drugs and can include anotexia, 
‘vomiting, diaehea, and varius aehythaias. Cats 
are relatively more sensitive than dogs tw oxic 
ellects (Plumb, 2005). Digitalis compounds are 
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advenely affected when given concurently with 
many drugs (cimetidine, metoclopramide, diae- 
‘pam, anticholinercs and others). Consult appr 
etteseferences fr stata. 


Technician’y Notes 

|. The bewalabity of gan varies fom 6086 in 
tablet orm © 75% ie Torm, and act 
ments te probably needed the dosage form 


2 Gents should be odvsed to: onto thet pets 
‘carefully for signs of toscy and to adie the 
vetennarian any aise, 


Cotecholomines 
‘Conecholamines include a group of sympathori- 
metic (adrenergic) compound that (1) incre 
the force and rite of muscular contraction of the 
Treat ineease in canliae tpt), (2) constrict 
peripheral Blood vemel (Inctease blo pressure), 
and (3) elevate Mood glucose level Cech! 
famines increase cardiac contactty primanly 
by stimulating beta receptors. Bec of their 
short sera half-lives, catecholamines are used 
mainly for shor-tenm management of evere heart 
fathce 


EPINEPHRINE 
Epinephnioe is che pueferted drug for providing 
stimulation for cneraction of the hear ad Kr sup 
porting the cinculatory system after cardia arrest I 
may be adiminnstered by the mntracandiac, inate 
heal, or intravenous oute, and 110,000 solution 
1s preferred. Most proces provide a 11000 sol- 
tion. Because epineprine grently increnes the 
stork of the heart and meres the tendency 
for arya, snot we foe therapy of cots 
eae fae 


Clinical Uses 
Epinephrine ss asad in veterinary medicine for 
candac renacittion and for the treatment of 
anapyais 


‘Dosage Forms 
Hernan label forms of epinepvine ate wed 
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1 Epinephrine HCI or inject, €.1 m/e 
(110,000) in 10-ml syringes 

2. Epinephrine HCI for injection (Adrenalin Cho- 
ride, Tm 11000 in ampules aod vials) 


Adverse Side Effects 
‘These include hypertension, aehythmias, anxiety, 


1.8 1110000 soliton can be prepated fom 9 


111000 soliton by ming rl a fe dug th 
9 ml of stone wate fr incton. Akemaovehy 
1.5 mf of drug can be mined with 5 rl of se 
ie ater or njecton. 

2 Epinephrine i stored under rehigeraton. 


ISOPROTERENOL 
Iwoproterenol i seklom wed in the treatment of 
adic diene. [ei ico in attopine resistant 
bralyeaia. 


Dopamine 
Dopamine iv a biosynthetic precunor of norep 
reine. It timulates Jopeminensie receptors in 
onary, mesenteric, rena, and cerebral sascuae 
bls. Ie also i capable of srimularing alpha aad 
betradreneric receptor to increas heart cone 
tility, hear ate, an blood preauce- Dopamine ime 
fe cine cies 6 mately Hened ws hear talare 
‘mwociated with anesthetic simergencie of afce 
fndic reaseiitn, 


Clinical Uses 
Dopamine 6 used fr adjunctive reanoene of acute 
hear failure and olguri renal fulure and for the 
supportive treatment of shock: 


Dowage Forms 
Clneropin 

2 Dopamine HCL 

5, Dopamine HCL in 58% destrone 


Adverse Side Effects 
‘These include vomiting achyeanta,dyspoea, and 
blood presure varcions (hypotension of hyper 
tension. 


Dosutamine 
Dobyeamine 2 synthetic inotropic agent related 
saractorally to dopamine. 1 canes mereased care 
{dae contract, as does dopamine, bat does aot 
‘proshce dilation of selected vascular beds. Dobura- 
tine is a diret bets-L-adrenersic agent. Te pro- 
docesineremed cantiae output with ile eendency 
to cane aethyhmias oe ncteased eat rate. 1 
salable only asa human label prot (Dobe 
solution) and is administered diluted form by 
Inravenon infision. Conve the Vetennary Drag 
Handi (Phar, 2005) for dtectons on prep 
‘ion of the solution for fusion. 


Derivatives 
Aaninone and milrinane are representatives 
‘ne clas of positive inotropic dru that appear to 
work by inhibiting enzymes thar ultimately lead 9 
am increase in cellar calcio. Arnone (Inco) 
‘seven imvervnly aa sited short-term 
Anatent we, whereas rrnvane fiver orally aad 
has potential for longterm une. 


Prnendan was approve fr ose in veterinary me 
‘nein Apel, 2007 ea posite inotpic dr that 
fncremes the calcium sensitivity of eine mele 
ments and mts the enzyme phosphodiester 


Clinical User 
imobendan & lke forthe treatment of stro: 
sentricular nauticeney ot dilated earmyepathy 
indo. 


Dosage Form 
Vermedin Chewable Tables in 1.25, 25, 0 5 eg 


Adverse Side Effects 
Sie effeas may include anorexia, lethargy, dine 
thea, and others 


Contraindication 
imobendan és contraindicated in cates of hyper: 
trophic cardiomyopathy, aortic stenosis, oF any 
‘other edition when cankiac augmentation i in 
ppeopeiate fr anatoenical reasons, 


Copyrighted material 


Bs Arrurn Puassacotocr ros Veremxanr Tecnnictans 


An aretha sa aration fom he exemal eye 
ofthe hear Such 3 yariaion may res from an ab- 
rormality of impube generation (increased automa- 
Welty) or from abnormalities of wopue coechcton 
Mony arhytheias arise when a heal ou of cell 
ews to depolarze faster than the sicwtral nade 
(pvcemaker), causing dmuption of the normal depo 
Larsation patter of the heat: The locanon of this 
1goup of cells called an getpe fos (fo ore 
than one location involve). Ashythania wally 
result in reduced care cutput cased by poorly co 
‘onlinoted pumping activity. Some arhythias ray 
beaueultate by an experience hur anythin 
mre fen are dlagnonal dough their postin of 
shnormal waveforms seen onan elctocanlingran, 

Factors that may eause or predopose the hese 10 
rhychnias incl the following: 


1, Conditions that cause byposem 

2. Electrolyte imalances 

3. Increase levels of vr incseaned seals iy 
‘eatecholaines 

4. Drug sch at digitalis compounds, thickurbtu- 
il neh het) 
zines an others 

5. Cline travna or diseae the reals in alkene 
candi cells 


Arythnias ate clasied in relation wo heart 
fate as tachyarthythmias of ‘bradyacthythenas 
Tachyarrhythenas are further clawifed nto ven- 
trenlar catia, depending on their Latin and 
«an ead to rapid contraction rates in conesporing 
chambers. Ar these api rates, pumping efciency 
is greatly reduced Fecause of decreased ling time, 
Rap uncoontinated activity calle flat ofr 
taco may also real 
Pharmacologists casi anciamhythanic dns into 
the flowing four hse cates (Beethe, 200) 


1.Chas 1A inclines quinidine, procainamide, and 
other. 
‘Clas IB inclues lidocaine, tocainide, and 
rmeniletine 
‘Clas IC incones Hesse and encase. 


2. Claw I includes the her-adrenengic blockers 
(geepranct) 

5. Chas I incaes etiam and amiokine 

4. Chas IV anc the calium chanel blockers 
(yerapam nifedipine, amlodipine, and 
<iluazem) 


clos 1A 
rugs sn Class 1A depress myocardial excitability 
prolong the refractory period, decrease autor 
‘city, and increase conduction times: Class 1A 
devs are ws to teat atrial and ventricular af 
shythanias and way be given orally on a long-term 
basi 


Quiwome 
Quinidine 6 om alkalodd shat is obtained fom 
inchona plants oF i prepuead ffom quinine 
(Phun, 2002) 


Clinical Uses 
‘Quinabine use v0 eae veerrcula ashythaan, 
ventricular tchyearia, and arial Sills, 


Dovage Forms 
Hwnan label forms ae wd 


1. Quinine slate 
2 Tablets, 200 and 390 me (Quinoa) 
1h Simin release tablets, 300 mg (Quinklex 
Exsentabs) 
2. Quinidine laconare 
1 Simeaned teense tablets (Quinagte Duras 
Tats [124 mel) 
Injection, 4 mnginl 
3. Quinine polypalacturnate 
2 Tables, 275 me (Candioguin) 


Adverse Side Eiects 
These include anorexia, vomiting, dirthea, weak- 
‘nes, and laminits (boos). 


Technician’y Notes 
Quinine doses must be reduced in animals who 
‘ze beng vested connuenty wih digpar. 
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PROCAINAMIDE 
Procainamide fs an antiaryhythmic that i chemi- 
sally related to procaine. 


Clinical Uses 
Procoinamide is used to teat premature ventricu- 
lar contractions (PVCs), ventricular tachycanho, 
and some forms fatal tabard. 


Dawage Forms 
Human label procainamiie hyechlorde is we 
1. Injection, 109 mga i 10-mlvils and 
500 mga vo 2-mal vials (Prone) 
2. Tables or capsules, 250, 975, and 500 me 
(Pronesty) 


adverse Side Effects 
These inclale anoresia, vomiting, Biathea, hypo- 
tension, and others. Howeves, these effets are 
severally de relate 


lass 18 
"Drugs in this category ener thei inluence by tab 
hare myocardial cell membranes. By Hocking the 
so of son inthe cll these des prevent 
Akpolaraton ana decreme eal automaticity (Fgite 
7-1). They aed to test venericoatarythesay, 
but they fave mot been approved for this use by the 
USS. Fol ad Dray Adaoistrtice (FDA). 


Lpocane 
Lidoctine i a local anesthetic and antiaeryth: 
rnc Hs prepared ony se injecable fem ans 
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sAlmintsteted intravenously: Its used frequently 
‘emergency medicine and acute care 


Clinical User 
Lidocaine pimuily used fr the contal of PVCs 
and forthe treatment of ventricular rachycatdh 


‘Dosage Ferm 
Various veterinary brand name forms are available 
1 IXand 2% solutions 


Adverse Side Effects 
“THhese are rare hut may inch drowsiness, depres: 
son, ataxia, and muscle tremors, Cate are pte 
tally sensitive to the central nervous system fects 
‘of lidocaine, These should he manitored carefully 
‘shen patent i receiving this dru 


Technician’y Notes 
When admnsterg Idocane for an orhythmia, 


make cern thet hocare wehout epnephane 
Epneptine (3 catecholarine) predposes. the 
tear to ania 


TTOCAINIDE AND MEXILETINE 
“Tocaime and mexiletine ate other law IB agents 
that may be given orally, 


Class 1c 
Chas IC agents ate seldom wed in ve 
medicine 


Clos 
(Glos I ansaeehydunics ane che hetaalenene 
‘lockers. Propranolol has been the most widely wed 
agent in this clas for veterinary therapeutics a- 
thouth atenolol and ether agents ae row used 3 
well Beta beckery may black onl betel recepers 
for only beta? receyunes (xelerve), or they may 
lock boch pes (nomclctive), They also ate 
thought tn “uprenuate* or inerease adrenergic recep 
toes to anjrve cana efceney (Hamlin, 2003) 
‘These drugs may be uso ear aa ar ensrcula 
anhythmias, decrease cardiac conduction, reduce 
‘candi output, and decrease blood pressure, 
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PROPRANOLOL 
Propranolol reduces automaticity of cardiac con: 
Ation cells by blocking beta] and beta? revep- 
tor sites. Myceardial oxygen demand i reduced 
by propranolol. Reducing myocandial oxygen de- 
mana reduces the tendency for ischemia, co turn 
reducing nitomaticity (Williams wed Baet, 1990). 
Propranolol retces heart ate, cardiac output, 
tnd Mood presue. Ie alo may improve canine 
performance in animal wh peop cn 
rnyerathy. 


Clinical Uses 
Jn veterinary meticine, propanol is wid vo reat 
hypertrophic caniiomyoputhy and yanow atl 
sand vertrcular shyt: Ie wed ets 9 
tueat systemic hypertension and hyperhyritin 
(Plumb, 2905), 


Daoaxe Forms 

1. Propeailol HCI ables, 10, 20,40, 60, 9, and 
90 mg (eer) 

2. Propranolol HCL extended-release capwules, 
160, 80, 120, and 160 mg (Inderal LA) 

3. Propranolol fe injection, mga emt 
Ample vals (ner) 

4 Propranolol orl south, 4, 8, and 89 rgd 
oncentnite (Interval) 


Adverse Sie Ejfets 
These include bexyeanta, hypotension, wiecning 
of heart flue, lethargy, bronchospasm, and 
depres, 


Technician'y Notey 

1. Propranolol containccated patients. wth 
‘vert heat flue, pater than es-degies heat 

bod, and sinus badhearha (Pub, 2005) 

Bo not discontinue therapy abrupy because 

tachycada or hypertension may oc 


‘Arewowou 
Atenolol is a selective bets blocker (Papich, 
2002), Atenolol decreases heart rate, shows carne 
frnductin, decreases myocardial oxyren demand, 


reduces Mood presume, and diminishes cardiac 
‘corp, Because of is selective Bea eflet, a 
rola may he safer to ase anal pre to hr 
chspase. 


Clinical Uses 
Atenolol fase inthe treatment of spraventric 
tor tacyarthythmias, premature ventricular con 
rractons, hypertenscn, and canhomyopatby. 


Dosage Forms 
1. Atenolol tars, 25,50, an 100 ng (Tenormin) 
2. Atenolol injection, 5 nll (Tenormin) 

3. Arenal (Tenormin) 

4, Atenolol (Ansel) 


Adverse Side Eiects 
Beadyca, lethargy and deptesion, hypotension, 
syncope oc heart falure ts pot cormmonly teperted 
tmokder ania. 


‘OnweR BETA BLOCKERS. 

1. Carvedilol (Dularend) 

2 Sotalol (Betapace Cadel). Nonsclestive with 
scion smal wo propranolol. This dra r= 
‘lacing quinidine asthe antiaehythmic dug of 
hoc by some clinicians 

5, Exel (Brevible). Selective heat Nocker 
{be short-term tne 

4 Metopwool (Lopes, Beta). Beta Nosker 
‘cherwie simile to propestl 

5. Pinto (Barboc) 


loss 
‘The Clas Ul anviarthythunis beryiaan (Brey) 
and amiodarone (Confarone) are notin common, 
‘we in veterinary medicine, Some clinicians have 
‘reported that Bretyol has promise for treating ven 
tricular hilton inthe absence of» deacon 
sunt. These drugs are wed in human medicine t0 
treat wontncula arrhythmias 


clos 1v 
(Chas IV ancisythic deugs woe: by Mocking the 
channels that permit entry of eakium ions through 
the cardiac cell membrane. This eect caues depres 

the contractile mechanism in myocardial and 
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smooth muscle cells and depress auromaricity and 
mule transmission (Wiliams ard Bees, 1990). 


‘VeRapaMit HYDROCHLORIDE. 
‘Verapamil is channel-blocking agent andi vail 
able in oral and injectable for. Iehas a limited 
we in veterinary medicine: 


Clinical Uses 
Verapamil ie used to treat supraventricular tach 
aa atrial heer, and aa bllxion. 


‘Dosage Forms 
Human label products are sed 


|. Verupumnl HCI bles, 40, 8, aad 120 mg 
(Cala, spain) 

2. Verapamil HCI sustaine-eleae tablets, 120, 
180,240, nd 360 mg (Calan SR, lsopin SR) 

3. Verapamil HC foe injection 3 ma/2e am 
ules, vial an syste (leptin) 


Adverse Side Effects 
“These include hypotension, Bowyeandi,tachyent 
«ha, pulmonary edema el worening of CHE 


Diurazem 
Dilriazr i 9 channel blocking agent that i in 
Tae acto verap 


(Clinical User 
Diltiazem ie use for supraventriculaerachyarhyth- 
rin iv de aa eat ana foe ype exo 
rnyopathy in eats 


Dowage Forms 

1, Daze tablets 30,60, 99, and 120 me 
(Canker) 

2. Dilens el capsules extendalstained re 
lease; 60,9, 120 180, 240, 300,360, an 420 mg 
(Cardizem SR, Cantizem CD, Dslacoe XR) 


Other Class Iv 
(Other channel blockers incase nifedipine (Adalat) 
and anlodipine (Norvasc). These agents ate wed 
Frimarly foe the tentment of hypertension rather 
than ov antiantythmis- 


When hear fire occurs, caine ourper is te- 
duced, resulting in hypotension and poor perfusion 
fof tissue. As reaction to this poor perfasion oft 
sue, the hody activates compensitory mechanisms 

Tncrease Hawa pressure an iaprove Bload sup 
ply wm easue. The fist compensatory activity i 
simulation of the mpathetic neryous stem 0 
Increme heart rate and t0 caine constriction of 
‘soallareries which in turn raises Boo presse 
"Next, the venin-angiotersin system is acivated by 
the release of renin from poorly perfused kidneys 
(Figure 7-8), Renin eases angiotensinogen to be 
converted to anghitensin [- Angotensin [then i 
converted by angitensin-convertin ensytne 
(ACE) inhibition no angyotensin I. Angiotensin I 
‘causes further vasoconstriction and stimulates the 
‘nena gland to releme aldosterone. AMowterone 
acts onthe Lalney tables to cause reabsorption a 
‘eam tons and osmotic retention of water. The 
water that i retained helps to expan the circu 
Ing Hood wolume to prove tue perfusion, 

nthe short erm thew compensatory mecha> 
isms ae beneficial. nv the long re, however, 
they become harmful because the heart must work 
Iharer to purap Hood through vessel constricted 
boy synpatherse ners elation thy he 
fects of angotensia I (increased stele). The 
‘eveedncteanng Blood volume (increaed preload) 
‘caned by aldowerone release and water retention 
abe neceaitstes more strenuous activity by the 
hart, which in a weakened state initiates the pre 
ceding chain of evens. 

‘Visor dug act by dilating arteries (aero 
lar dilate, veins (venoilator, of both (combined 
semen. Dilntory activity ay he ought beat 
by direct ction on venel amcoth imc, thnaugh 
‘ockage of sympathesic stimulation, of by prevent- 
ing conversion of angiotensin 1 in angieensin I 
Dilation of constricted ates tend to decrease nf 
terlaal and impeove eandiac ouput. Prekal i ako 
reduced case of pooling of loa in claed veins 

‘Many form of CHF are improved by the use of 
vasobton, which can be used in conjunction 
‘with other heart medications 
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Hiydralsine i primarily wa ateroarcator I ar 
dewcrly os stooth ease i che aerial wall by 
‘owedering with cactus movement and inkling 
the coneroctile stare (Plumb, 2002). The net resale 
's thot peripheral resistance i reduced and cathac 
taper ts often greatly nape i acnals ith 
CHE Some elisctans recommend that hydeiasine 
be used with a diuretic hecause fe may activate the 
renin-anghotensin system and caune water retention 
il, 2006). 


Clinical Uses 
Hiydralaine is we for afteod reduction associ- 
ated with CHE expecially CHF cased by mitral 
valve tsileney 


Davage Forms 
Human forms are wed 


|. Hyelasine HCL tablets, 10,25, $0, and 
100 ms (Aprevsline) 

2. Hyealzin for injection, 20 nt in amples 
‘oc vlals (Apresine) 


Adverse Side Effects 
‘Adverse se effets ny small animals ila by 
tensoa, vomiting, darehea, som and water ¥e- 
tention, and tachycardia, 


Nitroglycerin Ointment 
Nueaglycern & pramaely 3 venoailcne that ve 
duces preload asthe resule of pooling of Hla! a 
reripheral vesels and decreased venows return t9 
the hear. Some arterilae dilation may occur at 
higher doses Nitrolycerin i applied topically x 
hitless areas of snall anil patients. The med 
cal vehicle of nitroglycerin causes if not 10 be 


explosive 
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Clinical Uses 
Tnsmall-animal medicine, nitrosicerin is used as 3 
wasalitor to improve candic output and maloce 
‘sociated pulluonary edema. ln equine medicine, 
nitroglycerin is wed asa leg sweat to reduce swell 
‘ng and to teat lant 


Dosage Forms 
Human fons, such as nizogycerin. rpical out 
ment, 29 in 20,30, and 60 tubes (Niero-Be, 
Nitro ate uses 


Adverse Side Effects 
‘Adverse side effects are minimal und may include 
‘shes atthe application site and hypotension. 


Technictan's Notes 

1. Goes shoud be won hen rarophen 
sophie 

2, Rote appeaon tes. 

3. Do not pet ana at appa se 

4 The doves mews nes by appeaton ot 
{ap ot crment fo mestrg paper Pus 
supped wth he prc. 

5, The velemonan shoud be contacted vas 
sone a he appa se. 


Prazosin 

Poni bs 9 combined vaio. fe races Wad 
prooure and pengheral vauxonstrction by Noxking 
pat -adrenergc receptor sites asin aprurently 
hes not active the enin-arwsotersin sem 


(Clinical Uren 
Prasosin is used for adjunctive treatment of CHE 
Ail cardioenyopothy in does, systemic hyperten- 
sion, and pulmonary hypertension. 


Dovage Forms 
Human forms are wedk passin capsules, 
5 mg (Minipres). 


2yand 


Adverse Side Effects 
‘These include hypotension, syncope, vomiting. nd 
iarrhes 


Angiotensin-Converting Enzyme Inhibitors 
(Capecpril and enalapril are combined vaxdiators 
that ert thea efects on bla veuels hy preventing 
‘eemation f the potent vascconsericue anyeensi 
UL They prevent the canvenion of angiotensin 19 
angiocersin I by inhibiting ACES. Drugs in this cat 
‘eery are sometimes called ACE inhitwors. Both 
probes may he administered with cnt lyons 
snd fused 


Clinical Uses 
ACE tnbbters act 2 vaniator inthe treatment 
‘of Cl HL, and IV hae aie (soe Table 7-1 


‘Dosage Forms 

1 Veterinary arpa: enalapril tablet 1 25, 
5, 10, and 20 mg (Enacand) 

2. Human approved: captopril tablets 12.5. 25, 
59, and 100 mg (Capoten) 

3, Homan approve Vasotec tables, 25, 5, 1, 
‘aa 20 

4. Human approved: Vases injection for TV ws, 
1.25 mall 


Adverse Side Eifects 
Those include hypotsion,seoremia, vomiting, di 
athes, hyperkalemia, and others, The safety of 
‘enalgeln beeing dog har not been exabihes 


Technician’y Notey 

1. Cave should be taken when capopal or enala 
is admintered with cher vasodlators and cet 
‘an duets because of potential hypotension. 


2 Goneurent use of nonsteroidal antelamintiny 
rugs may seduce he eflecveness of captor 

43. Coptop may cause a fale postive Ue 3c2- 
ore tnd 


= 


Drurtics have heen some of the most commonly 
‘sed drugs in the reatment of hear failure because 
of thei ability to promote the reduction of preload 
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through diuresis. Diuretics reduce the hanmfal ef 
fects of CHF (pulmonary edema, ascites, aa in 
«eased eandiae work) by ralucing plasma wolsme 
hough various mechaesses. 

Many diferent diuretics are available, and most 
work by inhibiting reabsorpeion of sodium and 
ter in che loop of Flee othe distal eobules HF 
‘oun tors remain i the tubules, they exert an 
‘meres osmotie “pull” on water molecules ws 
cause them 19 remain in the tubules and be ex: 
rete as urine, The diuretics wed mone in vet 
rary medicine include firosemnle, the thissles, 
and spionolactne 


Furosemide 
Furosemide is very power and isthe mest impor 
tant ars! efficacious dueetc for removing edema 
from animals with heat failure (Hamlin, 2003), 
Furosemide maybe adeieistered ineaverly, 
trurmusculaly, subcutaneous oF orally ana works 
rapily «9 reduce pulmonary edema and oer gs 
of CHE. Ir causes diuresis by reducing teabsorrtion 
‘of sam and other electrolytes i the kidney ta: 
ule. Because much of the reabunption acct 
the hoof Henle, faronemseissoretimes calle 3 
Loup dee 


Clinical Uses 
Furosemide fue for diarete therapy (in CHE ad 
cher coeitions nal species 


Dovae Forms 
Injectable an oral (olution, tablet, and bon) ho: 
rr Lake products ne wed 


1. Lovie 
a Tablets, 125 and 50 mg 
he Bolus, @ 
Oral elution, 10 mgfnt 
db Injection, 5% (50 mg!) 
2. Furnsemide injection, generic 5% 
5. Furosemide tablets, genes, 125 and 50 me 


Adverse Side Effects 
‘These include low blood potasium (hypokalemia), 
Aehydrion, low Blood secum (hyponatremia), 
xatosety (eat), weaknes, and shock. 


Technician’ Notes 

| Fuwosemide should be administered crcl 10 
_znmais thet ae debated orn shock, 

2. Furcsemide can cause hyphalemi hat can 
‘ate the chances of diptals toc (anoreia 
‘naeases the chances of hypolalemia). Peas: 


‘Sum supplementation may be equred, 

5. Animals who ae weceang ues such 35 fo- 
‘semide Sou sins have hee acess wate. 

4. Admnaserthe dose at eorwerert ames forthe 
‘lent because unaion Fallows within 20 %0 30 
utes 


Thiazides 
“Thacibe dhureies such a (ehlorthinside) Daun 
ace on the oy of Henle and distal tubules ti 
Jur reabsorption of sodium. Thiacdes ae seo 
sed i veterinary medicine 


Spironolactone 
Spironolactone 9 ptaotunsparing dtc (i 
‘Ses not nuemally nine hypokalemia) aa nan 
tagsa ot aldoerne. By inhtiingahkeone, 
{eredces the amunt of saxon fesburtd from 
the Lainey tubules Spinola (AMactone) 
‘oually nor wel ane hut combined with 4 
teop dietic ota thie (Phisb, 2008) Stat 
to the tase, fos lined une on eterna 
medicine 


DIETARY MANAGEMENT OF HEART 
DISEASE 0 


Dctary management is an important para the 
‘overall ereatment of patients with heart disease, 
Dietary menures often are innit eat in the 
pathogenesis of heart disease (hefoe cincal sins 
are observed or drug therapy & begun). Two ofthe 
Peinary goals of dietary management of beat dis 
‘ewe are sodium restriction and maintenance of 
‘eal body weight anu conaition (edeetion of abe 
‘sty ut caches). Spociic autrent deficiencies 
(taurine or camitine), concurent disease (chronic 
renal failure), and electrolyte disorders alo may 
veto be adres (Rouebush et al, 2000). 
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Sodium restriction has lang teen recognized 
an important part ofthe management of CHE Av 
seas previously mentioned increased sem levels 
tm the body lead us water retarion, increased 
plasma volume, and exacerbation of the clinical 
signs of hear failure. The eimary source of xm 
te fwd, However, water and trent alo must be 
fomsidered when dietary intake ented Pee- 
serieion diets (Hulls and Panna) provide souue- 
restricted nutrition for dogs and eats. These dies 
ray also be restricted in chlor and phosphorus 
“They may hve ake taurine anor cnmine, Be 
complex taming, and normal or ada levels of 
Potassium, Sometimes ie is difficult to get an ani- 
ral to necept a seuum-redyced diet become of 
polaability ex. These foo may he mae more 
frlaable by adding favor enhancer of warming 
the food, 


nga, 
tl liver, cardia diets shoul he highly digestible 
snd easily metabolized, They ate halunced with 
Adequate’ (Rut not excessive) levels of igh: 
biokie-value prota to deen poster rel 
falure. The energy level may deed to decreme ot 
‘crease the bis of ivi anal ype aad 
the cardixe condition of the anima. Improve- 
rents in cachexia im dogs with congestive failure 
have been seen with dietary supplementation of 
fash oils which ate high in omega fatty acide 
(Ware, 2002). 


Techniciaw'y Notes 
ents shoud be nsruced otto supplement ther 


pets diet with teat, human foods, or vitamin 
‘inca supplements when the animals ecg 
8 prescipton socuvvesticed et. 


ANCILLARY TREATMENT OF HEART 
5211) | cs 


Various ancillary drugs and procedures are used in 
the teatmene of hear flue. The following scc- 
tion provides a partial listo chese therapies 


Bronchodilators 
Bronchedilators such ar aminophylline and the- 
coplline are sometimes sed in the treatment of 
heat failure. These agents increase the st of ln 
‘pasageways co allow more efficient oxygenation of | 
‘ood, to exert a mild positive inotropic efecto 
Theor male and to obtain mk dren eect. 


in treating animals 
Un the advanced stages of CHE Anarmals with pul- 
monary edema bene realy from the adiinist> 
tion of 40% 19 50% coxygen vi age, mark nasa 
cana 


Sedation 
‘Animals with pulmonary edema caused by heart 
faihue often experience a great deal of anxiety be 
‘cause of the dhspnca that they encounter. This 
amietyeften feads 10 hyperventilation and ever 
terete weygen desman andansiery. To break the 
<yele and calm the anil, sedative drug are afen 
administered. The clinician may choose morphine, 
meperidine, dase, other dru 


Aspiria 
Aspiin is known fori ability to reduce pain and 
‘inflammation, fever, and platelet aggregation. It 
sumetines we 4 heart disease when cl frm 
tion may hea potential problem. 14 sed by some 
‘veterinarians to reduce the tendency fr elo form 
tion in heareworm treatment and for the sae 
Poe in congestive cardiomyopathy in cats 


Thoracocentesis ond Abdominocentesis 
When hea failure 6 accompanied by excesive 
{uid (effusion) in the thoracic cavity, drawing Auld 
from the enity may be ifestving. Renna of = 
‘ike ids conrovertal bat may relieve premute 
‘on the diaphragm and improve ventilation, 
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REVIEW QUESTIONS 


1 AWhy nthe ere cole be ew 
functionally! 

2, Cardiac cells are connected by trercaited 
Uke an fskon of cell merskeanes to few 9 


oe 


3. Depalarzaion of cardiac cells characterised 
by wri infix of 
fon slower ins of 

ves, al the 
‘ow of 0a. 

4, Atelotively Fong 
‘enportan to canine cll fo prevent » constant 
tate of contract fom recycling pues 

4, Deine chroaotropie and innapic flees 
relation to the bent. 


6, Define preload and afterload i relation co the 
[pumping mechanie of the hear. 


1 ist che four Fasc compensatory mechanisms 
ofthe caniowasculae stem. 


Li fine jectives of eames fot heart fal, 


9. Le four Beneficial effects and one potential 
toni effect ofthe ane of the caine eeonies 


10, Girecholamines auch a epinephvine are used 
tn veterinary cardilogy primal for 


1. Tit ve factors that may prediapese the heat 
‘osama. 


12. Tae six categories of aatiahythmie drugs and 
sive an example of each, 


15. Tee four vasodilator drape and clasiy each ae 
anteriodiltr, enodiaoe, o mixed, 


14, Whips La sometimes called loop dlartict 


15. The we of many diuretics can lead wo a dan- 
seus low of what electrolyte? 
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16, List ve ancillary methods of treatment for 
cardiovascular disease 


0. ts eharacseroed 
iy the rapid tlic of odo lone oe the 
tall hough channels the slower tnx 
Of alton lore welthe vetow of 

omrey 

16, The amount of ood thr she hes capable 
of pumping pet minute cll 


» results whe the 
‘ping ability of the hears apa tothe 
extent thae sodium und waer ave reained in 
im effort to compensate for nidequite candi: 
uty 

20, ACE canes the convertion of 


21, Nittoglycerin i yuppie w an ofntment. Lis 
the procastions that shook! be taken when 
applying. 

22, Whar diuretic wed move cormmonly in the 
treatment of heat file? 


Tritmary pols ofthe dietary 
rrngertent of eset disease? 


25, Lc three effects of adminitration of catechol- 
1 
z 
4 
26. The heart -chambered pump tha is 
responsible for moving Hood through the 
vcr sytem. 
four 
«three 
hve 
n. {sa faster than-normal heat ate 
3 Brdyendia 
bs. Arhyehmia 
© Tachyearia 
A Automaticty 


28. When stustiens cause spontanenus depelarsa- 
‘don of cardiac muscle or abnormalities ofthe 
‘conduction system, may occur 
a healgcandis 
'h amhyehonia 
tachycardia 
Laveomaticity 

29, Allo the following (excep ome) ate ways by 
‘which che candiovaseula system may increase 
‘ts output during times of need, sch as during 
athletic perfomance orto compensate for cat 
hac dsese. 

a. decreasing heart eae ww an extent that 
the mjucatdiam is protected from damage 
‘caned by the mereased workload 

‘6 incrensing the stmke wlume 

«increasing the efcieney of the ear sel 

physiologic heart enlargement; the hearts 
‘compas of muscle that responds 0 
work by increasing ts se wl heconning 


vane 
30. CU (congestive her fare) resus when 
the parang ably of the eat pied 
the exten that No and HO we een i an 
‘ot 1 compensate for ivadequte caine 
{We emnctoned wth al of the fallow 
ing, exept 
st exerci inolerance 
puna edema 
4. dapcapmaic hein 
31, Digan) ei 
‘bead rim the de leave ofthe plant 
Dag frye 
a cxecholamine dug 
be Npriine derivative 
«cain deoide 
‘Canty dee 
42 Quinine an alla hat ane Gown 
into plants oti prepare fr suinne, I 
‘sed teat venta abytbmi, vem 
trclar chy, and otal Rb 


‘Quinine des mest he in patients 
who ane being tested concureny with 
digoxin, 

4. decrentd 

Ie incremed 
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matory drugs may the effectiveness of 
captopel 

increase 

By decreme 
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[ADSORBENT A drug that ihe Cl absarpon of 
‘hugs tons oF chemicals by atratng and hoting 
‘hem ows suo, 


vomiing. 
IcheMonscerroR Tuccee Zone (CRTZ) Aa aes 
inthe bran that achvates the vomiting center when 


‘Mex Da or black stools that result from blood 
saning Bleeding has occured the anterior prt 
ole Gre. 

‘Monn & hormone secreted by cals inthe duode- 
‘al mucosa that causes eontzacion of intesinw 
‘sneoh mude. 

-PARBETAL CELA cel located nthe gost mucoss 


REGURGITATION Casing up of undigested cr seidh 
‘ested (unin foodstuff om the esophagus or 


ward a ming rather han a propulsive movement. 
\VoMImnc CenTER aes in he meds that ray 
‘be smut bythe CRT, the cerebrum, oF pe 
‘iphera receptors to duce voming 


Problems of the oeroinrestinal (GI) system ave 
‘common rears foe Visits a veterinary practice. 
These problems inclide regurgitation, vomiting, 
arhes, weight los colic, Bhat. halen. abnor 
ral ston, and constipation. Became veterinary 
technicians are expected © anwer elie 

tons about dhe Ott, ednkecearpeute OL 
imeseatons an monitie the resonse to Gl me 
cathinn, they mast he knowledgable about this 
syst. They should have a bse Knowledge of OF 
anatomy, physiology, pathophysiology, therapeutic 
Principles. and medications. 


ANATOMY AND PHYSIOLOGY _ 


Anatomic and physiokyic differences between the 
Gi ystems of sitlerent animal species ace erester 
than for any other axa system (Ball, 2006). De- 
spite chesediferences, the funcrioas are basally 
the same in exch species: (1) intake of food and 


fost 


the hy, (2) absorption of wutrents and 
and (3) excretion of waste procs. A discus 
sion ofthe anaony and physiology of the GI tract 
with an emphanis on smilctcs and siflerences 
between species follows 

The hase structures of she Gi tact nelle (de> 
pending on the specice) the mouth, text, tongue, 
salivary glands, esophagus, oupuckerings of the 
‘expats (cop, reticulum, rumen an oma), 
ttomach, teen, pancreas, dodenvm, jejunu, tl 
eum, cecum, colon, rectum, and anus 

‘Camivorous or omnivorous species (ats, do, 
and primates) often are described as monownstie ot 
‘somple-smach annals because they have rout 
pocketing or iwestomache arising from the base 
confguetion (Figure 8-1). The function of the 
ssomach in these monogtric animal is primarily 
to store ingested material and to Begin some ery 
smuanic breakown of pratein. The salivary lan 
heya ceeymatic digestion by producing enzymes 
thar Keak down starch into simpler carbohydrates 
Pancreatic enzymes delivered to the duodenum 
beak down fats crkohydates, and proteins, and 
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sexu bicatonate from the pancreas neutralise 
byrochlarie wi rom the tomach. Bile ses, pr 
‘duced in the liver and delivered to the doen 
tl indigestion by emulsifying fs Bie stoves 
the sallblakler, which is absent in some animals 
(horses and rats). Digestion andi control mecha: 
nisms ae complex, and students shook! eos am 
appropriate teat for futher information. 

Ruminane animals are herbivorous and ave a 
GI system characterized by three forestomachs, 
the reticulum, rumen, mani, nd a "ve so 
sch—the aboemasumm (Fyuee 8-2). The reticulaes 
receives ingested material and pases it to the r- 
mca, where it x mixed and acted on by microor- 
tsninns to digest cellulose and other coane plant 
material (roughage). Some refer to the rumen a 3 
“fermentation vay” where mictoonganiams break 
down coarse fede ino forms that can be wed by 
the simple stomach portion of the GI system in 
ruinants. Partially digested material (ca) in the 


rumen repurstate and remasteate to further 
focltate dest Inn yore ruminant 
‘cophageal grove allows nk to hyp the 
teen and flow direcly vow the abomanum, and 
the ramen gains full Function only ater several 
rrenthe 

Equine, aki, anu some relents are chic 
hecsvona annals that have 4 manogaurc Gl 
cenfgueaton, They poses, however lage ce 
‘m, wbich scape of ited oughaze digestion 
(hind fermentation) (Fase 8:3). 

Tinks have ao curpucheing of the exphagun 
called he oop which bused fod orge- They 
as have» ventcul or za which serves to 
‘ind coun foal material (Figure 8-4) 

“The emall mtestine comprise tee sexton the 
dena, which has a sharp fend and in which 
the pancreas loca: the long and highly cold 
tcjrume and the short Jeum, which connects 
the ae irene nthe sal rtetne contents 
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Froune 8-5 


The ge ane of bone 


posing from the stomach are mise eth testinal 
secretions, panereatic jee, and Ile The dustive 
process that beyar in the mouth and stomach 
completed in the small intestine. Products of this 
process are absorbed together with most of the vitae 
‘rine great eal fk Vill ae amici 
peotnade fom the mucisal surface soto the basen 
‘ofthe small intestine and greatly enhance the ab- 
sonprive proces 

“Movements ofthe snl intestine mix the ints: 
tinal egntent, alle cme aul mve them toward 
the lage tonestine. Noeaal intial gual sa- 
cludes two diferent parcems—peristalis and sx. 
mentation (Figure 85). Perstlis 1s a wave of 


contracting that propels contents long the dies 
tive teat. Seymentation ss pestle, repeating 
‘patter of testinal eonssitins that serves tombs 
send chur the contents 

The colon has a considerably lager diameter 
than the small intestine. The colin x connected 
‘he dew sod che cecutn thaw the leocecocalic 
valve. The suice of the colon may exhibit one ot 
more longitudinal hands (depending on the spe- 
jes) called trie. The wall of the colon may ls 
form outrucketines called Anat. The cokin of 
monogetic animals has an ascending portion, a 
rmansverse portion, and a descending portion chat 
Jade so the rectum. Functions of the colon 
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Include absorption of wates, synthesis of cermin 
vitamins, and storage of waste material, 

Movements of the ean include peristalsis and 
segmentation (asin the small intestine), a well a 
2 hind rye called mast action contraction (Ganong, 
2003). Mas action contraction i result of simul: 
taneous contraction of smooth muscle over ree 
area and serves to move fecal materal ftom ane 
‘portion ofthe colon wa another and fram the colon 
Unto the recta, 


Regulation of GI system aexvityiscomples bat ea 
bhe said to he under the influence of the fallowing 
the hase canto stems 


1. The sunonomic nero sstem (ANS). 

4 Stimulation ofthe parasympathetic portion 
fof the ANS increwes intestinal otlcy and 
tne, increases intestinal secetions and 
seimates relazation of sphincters. Drugs 
‘that sinc porsympurhetie stimulation 
{cholinergic or parasympathoonimetic) 
‘cane mila results, Anticholinergic, ot 
rarasympathoytic, drugs inhibit these 
ANS ston. 

1s Stimulate af the sympathetic beanch of the 
‘ANS decrees sotetinl motiliy an tne, 
{decrees intestinal accretions, and inhibits 


«© Srilatin of wars intiotereceptens in 
the Gl nact, such as the myenteric plexus 
(Gererch recep), also may increase pesstal- 
‘ic activity. Some physologss consi the 
sotrnate receptors (menten plese aul 
Meisner plexus) to he a thud portion of 
the ANS called the enteric nerds sytem 
Ganong, 2003) 

2. Gt hormones sich a gntrin, secretin, and cho 
lecystobin, when released fromm intestinal 
cull, ava control over man funetians such as 
‘sri section, emptying ofthe gallbladder, 
and gas empoying. 
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3 Substances such as histamine, seroma, nad 
prostaglandin ate released from specalized| 
‘ells the GI tract: Histamine ataches to Hs 
recep in gastric parietal cells ro cause tn- 
‘creased release of hyrochloric acid inthe stom- 
Sach, The influences of serotonin and prostagan: 
‘in are not a8 well dee 


‘Another fcto shat can have a major inlucace 
‘on Gl activity i the presence of factenalendotox- 
‘ns. Endotoains are components of the bacteria} 
ell wall of vertain Ieteti (ten gram-negat 
ctr) that may increase the permeability of i> 
restnal load vesiels and eause increased Bub kos 
nd fever. 


MOMITING 0 


‘Vrmiting forceful ejection ofthe contents the 
stomach, ad sometimes the contents ofthe pr: 
‘mal wall intestine, through the mouth. Vomit 
Jing 4 initiated by activation of the vomiting 
Aeametic) center in the medulla of the brain. The 
vomiting center Is connected by nerve putheays 
1 the chemoreceptor trgaee zone (CRTZ), she 
cerebeal cortex, anal peripheral receptors in the 
pharynx, Gl eret, urinary system and heart. fn: 
pulses from any ofthese atets activate the vomit 
Ing tells: this requires a coordinated efoet of the 
Gi, musculinkeleta, espieatory, and nervous sys 
tems (Figure 8-6), lompules may be generated by 
(1) pain, excitement, Fear (cortex); (2) dita 
Ihances ofthe ner ent (CRTZ}; (3) dvs such as 
apomoephine and digoxin (CRTZ) (4) metabolic 
canditions auch a uremia, Ketonemia, oe ends 
toxemia (CRTZ); and (5) iseation of peripheral 
receptors 

‘Okeasiomal vomiting by 2 dog oe cat 6 consid 
sed normal. However, peistent yooniting i¢ not 
formal, Hones and ete do ot normally woe 
Persistent vomiting can came serious problems 
such a reltant dehydration. electrolyte dister 
hnces, and ackt-bowe ibolances. Sable quae 
ies of sodium, poessium, and chloride are Ios in 
vomit: However, potassium fxs i wally the most 
sanibeant abnormaley 
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Pam fear 


aed 


Emetics are drugs that induce woriting, Ernie are 
‘niministered to animals that have ingested toxin, 
but they must be used careolly tn avi se 
complications Emericy should not be wel én ani 
smal cha (1) are comative of are having» seizures 
2) have depressed pharyngeal reflexes; (3) re 
shock or dyspnea; oF (4) have ingested trong ack, 
‘alkali or ober caustic abstancen Obviowa, et 
tex should not be given to animals thar do. not 
normaly vomit sich as rabbits some eoent, and 
Frorsee Emeties usly rete about 80% of the 
stownach contents, Therefor, the animal show be 
_cosely monitored for sign of toxicity after induced 
‘vomiting (Pls, 2005). 

netics are clad according ther ste of 
ction. Those acting un the CRTZ ate cateyorzed 
‘ascentmlly acting and those tha act on peripheral 
ceptor ate leally acting 


Centrally Acting Emetics 
APOMORPHINE 
Apomorphine ia morphine derivative that sti 


‘bates dopomine receptors in the CRTZ, which 
then activates the vomiting center. This drig 
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1s poorly absorbed after ral adminserotion and 
1s therefore uslly adminiered topeally in 
the eanjunctival seo parenterally. Vomiting fle 
lows apa alter weravenous aliminsuranion, 3 us 
10 minutes after intramuscular injection, and 
variably (10 9 20 minutes) after coojunctival 
‘xlminineation, 


Clinical Uses 
Apomorphine is wed primarily for induction of 
‘omiting in dogs. Ke considered by many to be the 
metic of choice fo cys ey we i eats seo 
vera and powbly & contraindicated Xylacine, 
which is safer chan apomorphine, effective as an 
emetic in most eats 


Dasae Form 
Apommorphine HCI soluble ables, 6 mg (buman 
label) are commonly used Aomori ba Clas 
MW eontroled substance, 


Adverse Side Effects 
‘Theie include protracted vomiting, restless, 
and depresion. 


Technician'y Notes 

|. Whole a ded apomorphine ube 
plced the cannes othe eye 
tables or pone can ao be cubed 
tobe! mn sane end pce nthe cengncia 
nce vag has octet oo 
torpine sheldbe ned ct fe cages 
to prevent protaced vrtng 

2. Nelrone may be wed oat on credo or 

3.tnmwenaus apelin may cme vn 


be 


He 


XMAZINE 
Although aylaine is not clase a an emetic, the 
Tabel indicates that it induces woriting within 3 
5 minutes in cats and occasionally in dose. Some 
slinicians conser aybsine to be the ayear of 
choice for inducing vomiting in cats Normal pre= 
Ccutions should be followed eegarding akminsra- 
tion of this proce. 
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Locally Acting Emetics 
‘Syrup of fpecac ts the primary agent. Ober locally 
acting emeties that hve heen sed with varioun 
degrees of efccrvencss nla usta aad water, 
Inydopen perouide and warm sale water, 


‘SrmuP OF IPECAC 
Ipecac. which is obeained from plant roo, con 
tains allalods thar iitate the gastic mucosa and 
Induce vomiting within 10 eo 30 minutes. Stimula- 
tion of the CRTZ 18 also thought te occur. This 
agent may be ase in dees and cats. Some eter 
rats question the efficacy of this emetic 


Clinical Uses 
Ipecac trea tv induce emesis dogs ana ets. 
Dae Form 


Ipecac oral syrups 15 and 30, pin and gallo 
bottles (generic) isan overthe-cunter prt 


Adverse Side Eiects 
Those include cndionoscity (high doses) arima- 
ion, and satin 


Technician’y Notey 
|. Ipecac should be administered wih caution 10 
‘orale whan existing hear condon, Mf 8 


‘ardotosc drug when gen in high doses. 

2 Banat of eca should never be subse for 
‘syrup ch igecac because is several tes more 
pte than the sy 


= 


Aniemetcs are drug that are use 9 prevent oF 
‘coal vomiting. The we of antiemetics is fen of 
fompeomanic mestment becaie thee dais do not 
necesuily comet the underlying cause ofthe vor 
tng Many ces cf vomiting in sal anima are sl 
tinting or canbe controled by withing fod and 
ewer foe 24m 48 hours Other cases ae more dicalt 
‘hreniral and necesitate the use of antiemetic agents 
sed careful stention determining the undesying 
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‘owe, Antiemetis usally ae given parenterally be- 
‘us voting precldes we ofthe orl rout: 


Phenothiazine Derivatives 
Phenothissine derivative antiemetics act centrally 
by blocking dopamine recepts in the CRTZ and 
renihly by direc inhibition ofthe vomiting center 
‘These agents ate in widespread use: They ate very 
useful i preventing mote sickness an dogs aad 
cats but may be less effctive against iit emes- 
tes (Upvon, 1988). Comman side effects incline 
Fhytension ana ek 


CHLORPROMAZINE 
CChlnpromizine fa pherhiacine derivative tra 
sulle tha as tle ppulaicy as. ranges 
veterinary medicine sid by mote often wed ay an 
antiemetic 


Clinical User 
Chlorpromazine fs wed as an antiemetic io gs 
nud cas, His more effective i dogs than i cate 


Davage Forms 

1-Choepromacne tablets (Thersine) arn es 

2. Chloepmuine extendab-eeleae copaules 
(Thorasine Spans), various sites 

3, Chlorpromazine oa solution (Thorsen, 
2 man, 30 me, ad 100 rd 

4. Rectal wippoatores (Thoratne), 25 me ann 
100 mg 

5. Chlorpromaine injection (Thoraine), 25 mgfal 
Im amputes lvls 


Adverse Side Effects 
These are primarily limited sedation, sexi and 
hypotension. 


Technician'y Notes 
T.Chlrpromasine is incompatible when mined 
with Several oer sjectable agents. Check the 
label before adminesing 

2.Chlapramasine may stzract adversay when 
igen concurenty wth several other deus Read 
fhe label below odmanisteing determine 
shether the combeuton = patie 


PROCHLORPERAZINE 
Prochlorperzine ia phenothiasine derivative agent 
with maderate solative eects and strong ant: 
‘enericeffccr. The approved for ofthis drug 63 
‘combination product that contains an anticholiner- 
‘8 zzene (Darbusine), Pochlorperszine is avallable 
‘inaly 2 Comrine (human lake) 


(Clinical Uses 
“These inclade cootiol of vomiting (prochlorpera- 
‘3c alone) én dogs and cats and treatment of vom 
ling, enoentert, dames, sponte clit ath 
motion sicknes (combination product). 


‘Dosage Forms 
| Prachleepencine—injection, oral syrup, sustained 
release capes. anal sapynatnies (Commie) 

2. Prochloepernecpropamise—inyctable and 

‘apse (Durban) 


Adverse Side Efects 
Those ate similar to chose of chloepromaine but 
ray abo include dry mucous membranes, dilated 
‘pops, and uray rerenton eawsed bythe elec 
‘of the anticholinergic in the combination prot. 


Procoinamide Derivatives: 
Merockeamile « a derivative of procainamsle 
that haw central and peripheral antiemetic sti 
ties Cental. hlocks dopamine receptor i the 
CRTZ, whereas peripherally, st inereises gastne 
contraction, speeds gastric emeying, and strength: 
fens canflac sphincter rome. Metoclopramide has 
limited snlvence ot Gi secretions This dg ha 
short half-lle and may have tobe adeuinistred of 
ten oF ina coorinuous drip in severe cases of vomit- 
ing (Plumb, 2005) 


(Clinical Uses 

1. Asan antiemetic (especially for paryoviralen- 
ferts, uremic voting, and vomiting asici- 
“xed with chemotherpy) 

2. For the treatment of gasrie moiity disorders 


Dosage Forms 
1. Metoclopeamide HCI bets (Replan), 5 and 
1m 
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2. Meroelopramide HCl oral solution (Reglan), 
1 mga in containers of varios ses 

3. Metoclopramisle HCL injection (Beslan), 
S mgt 


Adverse Side Effects 
The nt camo le fleshed and 
state behavioral or other diodes asc 
sth the eal rye es (CNS). Coie 
tion abo may occur 


Technician’ Notes 
1. Regn Is containdcated Cl obsbucton 


Suspected 
2, Apne and the opti aragescs may anago- 
rive the actos of metaclopramide 


Antihistamines 
‘Antihistamines are mos effective ae antiemetics in 
chy aa ets when voniing is elt of motion 
tickness ut inne eat abnormalities Anbiotaniocs 
Hock vomiting a the level ofthe CRTZ. Al ante 
Ihstamines may eae sedation 


Dasa Forms 

1. Trimethobencamide HCI (Tigin), Trimethoben 
‘amie an antlemeti for use in do only 

2. Dimenhyrinate (Drarmamine). Dmenbyinore 

Isat antihistamine labeled for teattent of ra 

tom sickness in dogs and eats. He i available un 

table, liquid, and injectable forms. 

Diphenhydramine (Benadry). Dipheny 

amine f we in veteroaey medicine a 

niente and foe the treatment of moth 

‘sickness, pris and allergic reactions Its 

avaiable in cable, capsule, orl est, and 

Injectable forms. 

4 Meclisine (Antiver). Mecisine is wel mainly 
liamallsnusal fo che treatment of motive 
sickness. 

5. Promethasine (Phenerzsn) 


Anticholinergic ot parseympatholytic drugs block 
the effects of acetylcholine at perarrmpathetic 
nerve enuinsy. The result i reduced GT spans 


Iestinal motility, and tneestinal secretions 
“These drugs act peripherally—except for atropine 
salfate and aminopentamide, which have seme 
capacity ta crom the Nood-brain hanier and 
block the CRTZ. Many clinicians believe thar 
these drugs havea limited ability to rede wort 
ing. Gastric emptying iy slowed by antichoim 
(es, which ony actually increase the tendency 
{oe vonuiting 


AMINOPENTAMIDE HYDROGEN SULFATE 
‘Aminopentamide san ancchelinergc, ania 
twos agent for ws in dogs and cats 


Clinical Uses 
Thee inclade the enatment of acute abhminal 
spam and amosioted nausea, vomiting, and 
thea. 


‘Dosage Ferm 

L-Arminopeneamide hydrogen sulfate rales 
(Cenerine), 02 me 

2. Aminopentamide hydmgen slfte injection 
(Cenerine), 05 man, 10-mvials 


Adverse Side Eects 
Those include dry mucous membranes and urinary 
retention 


PROPANTHELINE 
Propaatheline sa quatemary ammonia com- 
‘pound wich anvicholinergic activity similar to that 
of atropine, 


Clinical Uses 
‘The antispasmodic and antisecretory activities of 
eopantheline are uel inthe treatment of vorit- 
ing and dashes 


‘Dosage Ferm 
Propantheline tromide tablets, 75 and 15. mg 
(Pro-Banshine) 


Adverse Side Effects 
“These are smilie to thos of atropine and inchade 
ey rucous membranes, tachycardia, urinary reten 
thon, and constipation. 


opyrighted material 


158 Arrurn Puamsacotocr ros Veremxanr Tecnictans 


Butyrophenones 
‘The buryrophenoncs are x group of tranguilicr: 
that are capable of blocking the CRTZ and the 
‘vomiting center These deugs are eltvely effective 
ntiemetics but are soe used for dhs purpose in 
veterinary medicine. Domperidone has heen wsed 
tn Europe hut has seldom been sed asa ant 
emetic i the United States. 


Dawae Forms 
1. Droperil/eneanyl (Innova Ver) 
2. Haloperol (Haldat) 

5. Plnside (Oeap) 


Serotonin Receptor Antagonists 
Serotonin receptor are fural am vagal nerve te 
rminals and in the CRTZ (Plum, 2005). Blockade 
of these receptors consts of antiemetic activity, 


Daovage Form 
Orvlansetnoes (ofr), Zettai wed vainly 939 
smemerie dating chemotherapy and noted fot 
‘ty apecialefeciveness dating this application 
[NK-1 Receptor Antagonists 
INK-1 antagonists black the binding of wbntance P 
(uneuroeranater involved in vomiting) to NK-1 
receptors in the CRTZ. 


Clinical Cer 
(Uses include the prevention and seatment of ven 
lung In dogs caused by motion sicknes: oF other 


Dosage Form 
“Mapisant citrate (CERENIA) tablets in 16.24, 
69, oF 160 rm, Injection i. 10 mnt 


Adverse Side Effects 
Side effects noted in a eld stuly inchaded dare, 
bloody ston, anorexia, endoeonic shock, and oii 


cece 


Gastric ulcers may cccur im animals for various 
remons, including stew, metabolic diseme, sstic 
Ihyperaclity, anu! deug therapy (coticoters or 


nonsteroidal antindammatery ages) (Hall, 2001). 
Anocexia, hematemesis, pain, and melena ae com- 
smo signs of gastric weer, Mont caves of gastric ul 
cenaion involve wereased yastnic aid production 
fand require treatment of the underlying caine 
and sympeomatic therapy. Five clases of drugs are 
rest commonly ase ts teat gstrie ulcers (1) Hp 
receptor antagonists, (2) peoson pump inhibitors, 
(Q) antacids, (4) gastromuconl protestants, and 
(5) prostaglandin E- analogs 


Receptor: 
‘One ofthe primary stimu for secretion of hy 
chlor acid y gastric parietal cell satiation of 
Hy receptors by histamine. By Hocking Hy recep: 

ors He recepeor antagnists reduce the release of 
Inydrocorie acid, rus decreasing iritation of the 
(Figure 7) 
Hy blockers in current use include cimetidine, 

dine, famotidine. anal nizaniine, These ure all 
avalable av overthe-counter pals 


histamine at 
por of esr pita cell thereby rac 
Thylachlonie ack secretion by these cll 
‘Cimetidine, the least potent of the Hs receptors, 
sunt he given 3-49 4 times daily toe effetive 
(Dew, 2002) 


Stomach ‘Baen 
tl i 
sana receptor 


‘Simiaion ot Hy recat ockade 
penal cet 
‘eevecmsee 
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Clinical Uses 
Cimetidine ised forthe eatment or prevention of 
fpniriakemaal or shenal elcers bypersecrticy 
onditons ofthe semach; esophagitis gat efi: 
snd experimentally as an immunemodul 


Dosage Forms 

Proshicts approved far we in huss ae also wed 

‘wanna, 

1, Cimeriine tablets (Tagamet), 100, 200, 300, 
400, ar 800 mg 

2.Cimeriline oral olaion (Tagamet) 60 mint 

5. Chmetaline HCI for injection (Tagamet) 


Adverse Side Effects 
“These are rte in animes weve, cimeridne does 
thubie microsomal enzymes in the liver and das 
may aker the rate of metabolism of other drs 


Techniciaw'y Notes: 

|, Because oft inhibition of hue micesomal en 
mes, cimetidine may prolong the tics of 
‘rugs that ate Pry metabohzed by the bes 
(lidecaine,proptanco| metonidazake 

and other). References should be checked be 


fore cee sued in combo wth other 
hugs 

2.1 cating used wth anticd, metoeo- 
pramide, digonn. sucalate, of ketoconazole, 
doses shouldbe Separated by at et 2 Pour. 


Rawirioive 
Ranitidine 6 alk at H, receptor antagonist shac 
competitively inhibits hisowmine at parietal cel 
receptors and reduces hydrochloric cid secretion. 
Ranitidine has litle efecto hepatic mieroen- 
vines ral ts unlikely to cause drug interactions 
Ranitidine isthe H receptor ancagonis that is 
preferred by many clinicians because ofits greater 
potency (lve times that of cimetidine) ans dra- 
tion of action. Ranitihine alo has prokineric 
scrivity in char i promotes gasttic empeying 
(DeNovo, 2002), 


Clinical Uses 
Clinical uses ate tlentical 1 those of cmetaine 


‘Dosage Forms 

1 Ranitidine HCI tables (Zantac), 75,159, and 
30 me 

2. Ronutdine HCl orl syrup (Zantac), 15 aga 

3, Ranitidine injection (Zantac, 25 m/l 


Adverse Side Effects 
‘Aavense se elect ate rare in animals 


Technician’s Notes 
‘A practal advantage of anidne over cine 


(5 recced requency of dosing (vce a day sathet 
‘han vee oF four times dai, 


Fawonione 
Famoridine an Hy receptor antagyist shat jy 
cconwidersly more potent than eimetiine, fis 
‘nimininered once 4 day and may have fewer deg 
ttenctims than eimetine or riidine. 


(Clinical Uses 
‘Cliical wie ate similar to shone of cimetidine and 
raewtine 


Dwage Forms 

1 Famecidine flim-coated eablee (Pepeld or 
Pepe AC), 10,20, and 40 mg 

2. Famoridine oral power (Pepesd) 

5. Famotidine injection (Pepcid LV) 


‘Adverse Side Efects 
Because of limite ane, sie effets have rit beer 
Severmined 


Nuzanione 
Neate is aH, receptor antagonist that also 
has prokinetic activity, similar ty arti 


Clinical Uses 
Even though nteattine isan H; receptor Blocker, t 
te wed promaiy tn small-nimal medicine a a Fro 
kinetic agent forthe reatient of constipation and 
delayed gastric empeving (Phu, 2002), 


Dosage Forms 
[Arad ealets 
2 Axil eapsides 


Copyrighted material 


160 Arrurn Puassacotocr roe Veremxanr Tecnictans 


Proton Pump Inhibitors 
Omepncole and fansopraole are bens: 
hat ac as proton pump inhibitors. These agents 
Ind meveribly ac the secretory suctace ofthe pax 
sera cell to the enzyme Nu-K-ATPase. Ths en- 
zyme is responsible for “pumping” hydmgen. fons 
tn the stnmach wgnint a coneentation gradient. 
‘When bona in this way, the enzyme sinactivated 
sand the cells unable to secrewe acd unl a new 
enzyme is synthesize, 


Clinical User 
‘These agents ave wed ro trea yutic or duodenal 
ulcer and esyphayinis and may be useful in eating 
price hypersecretion asocisted with grsrinoma 
tl tastacytnts(DeNowo, 2002). Omens has 
1 veterinary-approved labs for the tearment and 
Prevention of recurrence of gastric ulzers in horses 
‘nd fonts (Rousbee, 2000) 


Dosage Forms 

{Omepessole oral sustaines-release capales 
(Pekvee). 10 und 20 mg 

2. Onepriole (Lovee) (Canada) 

5. Omeprisle Oral Paste 

4 Gistend (Eguine praduct) 

5 Lanwprcole (Prevacid) 


Addverse Sie Efects 
‘These inclub constipaion, sedation, ews, pancre 
iis, and CNS eects 


Antacids 
Asean wed in veterinary medicine ate (rl 
tively) nonabuorbabe sale of aluminium, calae, 
for mages. Antacid are used to decrease hy 
chloe eid levels the stmach ws ato he 
treatment of gtric ulers Im ruminants, acids 
such us magnesia hyde are asad w) teat 
men acidosis (rumen overload syndeome) and ave 
ted ae laative. Antacid also may he wed i pa 
tients with renal ire tobiod with (chelate) inte 
tinal phosphanss and rakice hyperpbs npn 


Clinical Urer 
‘These inchwle testment of gxric ulcer, str, 
‘sophia and yperpborpbaterin in sl animals 
Je ruminants they are wel to teat rumen verial 


‘Dosage Forms 
Homan label 

2. Alurnioummagnesinm hynide (Masha, 

Mylanea, Wintel) 

by Alurnioum carhonate (Basljel) 

© Alumiqum hydoside (Amphojel) 

<d Magnesium hydride (ik of ragnesia) 
22 Veterinary label: magnesium hyleowide 

(Magnalar, Ras I) 


Adverse Side Effects 
‘Adverse se fics in monsgentic animal ince 
‘comstigarion (with aluminium and calc 
‘ceneainuns rusts) and Jurea (with magnesium 
containing pent), 


Lf eatab greed 

1. General, do not give ora antacids within 110 
2 hous of her oral mediations because 
f ther abilty to decroase the absorption 
‘Of ds such tetacyine, ometidn, rai 
die, goon, captop, cxricanerids, and 


letoconroe 
2 Magpesiumcontining antacids. re contain 
‘ated in anes wth ena ease 


Gostromucosol Protectants 
‘Socralfate isthe only gatromucosal protectant M0 
‘common we in veterinary medicine. This deg 
‘acchuide cha, when administered orl, forms 
a pate-like substance in the stomach chat bia 
he surfaces of arc leet. This pte-like mate: 
ral forma a hammer ovet dhe ulcer to pstect faa 
farther damage and to promore healing. Because 
suceallte birds Ketter ts ulers ian acc en 
‘ronment, sshd be administered 30 mites 
howe here H, recepe ata ane ver. It 
ako may reduce the avalabilcy of some other 
dou. 

Clinical Uses 

‘Socralfite ts wed in the treatment of ori, exopha- 
seal, gastric, and duodenal ulcer. 


Dosage Ferm 
‘Sccrllne (Caran), 1g tablets 
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Adverse Side Effects 
“These wy ar limited to constipation: However, 
shrug iterations may he notable 


Technician’ Notey 

", Suoallate shouldbe given 2 ows before omes- 
‘ne eracyine, phenyion, Muorogsnelanes, or 
dour i admnstered 

2, Suoallate should be gen a half how before Hs 
receptor setagoniss or antacds are given be 
cae Begs anc eronent to be 


Prostaglandin €-1 Analogs 

Mipritol is « protaghlin Et analy that 
rectly ahuhite the parietal ell fous secretin by 
shogen fone into the stomach. Kalo protects the 
tric mucosa by ereasing the prodaetion of m- 
usa bicarbonate 


(Clinical User 
rontaglandin 1 analog are wed primarily to pre~ 
vent tet sti ulcer scented with the we of 
ranstenoial anti lammatery dves (NSAIDS). 


Deva Form 
Misoprotol oral tablets (Cyotee), 100 and 200g 


Adverse Sie Effects 
Side effects include dames, voting, fatalence, 
sad absominal pai, 


Diarthen ithe pasa of loose or lguid sos fen 
with increned frequency. Danes ean result fo 
Primary disease ofthe instil act ce may acomt- 
pany ne-GI lease. Explanation of the yathor 
bystology of dashes & Keyoad che scope of this 
text, However, categories of mechanisms deseibed 


fm veterinary teferences ince hypersecretion, in- 
read permeability osmotic overood and altered 
testinal moti. Paras 2 common cause of 
Gurphes i all damestic nial species 1 seul 
dares dough a combination of previously de- 
‘xed mechanisms. Parasite always should be 
ruled eur when a diagnosis determined 

Tncreared secretion of fluid fan the intestine 
smay result from the ations af bacterial endtyine 
fram ticoorsanisms such as Escherichia col, Clos- 
smdoom perrmgens, Closmdoan dfs, Campyb- 
‘ater ein and Fico, Intestinal epithelia 
damaged by viruses oF other organisms may ke 
flu as the result of increased permeability, Os- 
rmoric overload may oecur because of pooy digest 
‘Me fos rapid change in it, alist oF 
smabbsorption. Although dames has often beet 
associated with hypemotlity of the GL tact the 
‘current elie that must patients with darthen 
sxctally have hypemotty. 

Decreaed sqgmental contractions (hypemnotl 
ley) tncrewe che diameter ef the lumen and allow 
rapid passage of conten sein in darthes, Nor 
smal segment constrictins narow the dimeter of 
the wmestina amen an actualy how the panse of 
cenntent. Diab, i coved, can emt 4 
sutscantal uid and electroyte Godiam, chloride 
‘otawium, and bicarbonate) fawes. Dehydration, 
scab, weakness, and antes may fol 

‘Acute dianbea, smilie to acute vomiting, 
dogs and cats fie responds to dietary manage: 
rent and conservative treatment. Incase tht de 
not repond to conservative management, sym 
omanie and specific treatments are esental. A 
dscusion of the medications we in the tearment 
‘of dashes follows 


a ae 


‘Narcotic Analgesics 
Narcotic analgesics (opiates) are effective agents 
the cna of dates Reco of he aly 

Increase segmental comtactios, (2) dece 
intestinal secretions, and (3) enhance inestinal 
aheoption. Many clinicians consider opiates t0 
be the dra of choice fr the cantol of darth 
fn dogs. They alo are ase for the treatment af 
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Aiarrhea in calves, but their use i cats and hoses 
tscontrovenial ecatne of their tendency to came 
CNS stimulation. Narcotic agents are sometimes 
prepared a» combination products wit other chases 
sof aneiiatheas 


Clinical User 
The opiates are used ia Gl therapy for the coord 
of diate, 


Dawage Forms 

1. Diphenoxybate (Loxnotl: Diphenonytte ts.9 
synthetic narconc agen (Clase V) thar i strc 

turally sia to mepersine. Anupine salar 
Ae to commer pwenioe to dcoumge 

2. Loperamie (Ines). Loperamige 2s 
there nasoti that is available ina nonpee- 
scription prepuration. Loperamide poorly pene= 
nates the CNS in cats and wscepeable i this 
‘species (Willa, 1998). 

.Paregorichaolinipectin (Parepectolin) 

4 Opiumaclinjpectnfntichoinergcs (Donnagel) 


Adverse Sie Effects 

‘Advete sid effects ofall the opiates inchale one 
stipacion, ew, sedation, and CNS excitement 
(cats and hone). 


Anticholinergics/Antispasmodics 
Anvicholinergcs and anispusmashes have been 
Widely used in veterinary medicine forthe ereat- 
ment of arhea. Because hypomotlity rather than 
Ihypermotiliy snow considered ns he asusessted 
with mow cases of ditthes,aonicholinengis and 
ntispasmedics should be used with caution for the 
treatment of diarthen. A few commercial angiar 
heal preparatims contain an antichoinense plas a 
CNS depressant. 


Clinical Uses 
Ankicholinesie/anipasmnohes 


treatment of diarshes. 


are wed for the 


Dovage Forms 
1. Aminopentamide (Centrine) 
2 Methscopolamine (Paine) 
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Hyoscyamine (Leesin) 


4. Propantheline (Pro-Banthine) 
5. Clfinnum/chlonlizepe (Libre) 
6 Hyoscyaminejpenchartal (Dennaral) 


‘category may have protectant o 


adsorbent qualities in the Gl tact. The enating 
‘setion ofthew drags protects inflamed mucosa fo 
farther untation, Their adsorbent activity binds 
bacterin or thee foxin to protect aginst the harm 
ful effects ofthese orgasms Kaul aa pectin ne 
to tagredienty often use ia protectant Gon 
‘Pounds. The ability of protectants to contol dat: 


thea fas been questioned by some ei 


cans 
Boson subwalcyate ba compound found 40 


spears such an Corrective Suspension and Pwo 
‘Bugna.Beamuthsubalieylate conver wo bistuth 
carbonate and salicylate in the mall inestine. The 
bomurh has ccoting and annibacteral fect, and 
the saeylte (an snpirin-tke compound) yn 
asilannaney fies and reduces wesetion by 
twhibing eosglndins (Boothe, 2001), 


Activated charcoal isan adorbent that is uss 


evant a trea peso 


Clinical User 
These agents are wed vo control diarhes and actay 
an aotent 


‘Dosage Ferm 


4 


Bram subsite 


1. Corrective Mixture (veterinary approved) 
bh Pepto-Bismol (human abel) 
Kalinfpectin 

a Kaopectain 

1b KoorForre 

co KPck 

‘Activated charecal 

‘2 Touhan Suspense and Geanues 
1b SuperChar-Ver Powder and Liquid 
DLTr-Octahodnl Smectite 

1 BasSponge 
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Adverse Side Effects 
‘Advere side effects are rare and usally ae limited 
‘constipation. 


Technicians Notes 

|. Bamuth subsalojate compourds should be 
sed with caution meas because ofthe comer 
sion to aspin 

2, Bmuth may appear opaque on redographs: 

|, Admiisatn of seus subsalcylate can rest 
in black stools ha resemble meena. 


Laxatives are substances that loosen towel con- 
rents and encourage their evacuntion. Laxatives 
with a strange har effect ar called eathartics ot 
prrgatives. Categories of laxatives aca saline! 
Fhyperomoric yess, bull producing agents by 
canes, surfactantystool softener, tant, aed i= 
cellaneus agents 


Agents 


Saline or hyperonmoeic laxatives contain magne- 


that these anions hold water the tract esayot- 
cally Increased water in the GI tract chen softens 
thes ane seimultes eretch rcepeot in the gut 
wall to enhance persis. 


Cini Uren 
These agents are use forthe elie of constipation. 


Daoage Forms 
Page forms tnchale suspensins, ental, pow 
ders and boluses 


1. Lactulose (Cephulac, Consulose, or Eoulor. 
[Cetulose abn races bbe ammonia levels in 
some heparic dieses. 

2. Magnesium hydroxide 
1 Mile of magnesia 2 suspension for we 

does aa eas. 


|b Carmi Powder and Bolet is for use in 
cattle (laxativefantacid), 
« Magnalas Bolus and Powder is for we in 
cattle. 
4. Poly Ov Hl Bolus i for use in cae 
3. Magnestum slate 
22. Epsoe Sas has been wed in heres and bids 
4. Sodium phosphate alts 
a, Fleer Enema for use in dogs and fats, 
1b Gent Tip Enema is for dog. and foal use. 


Adverse Side Eifects 
“These ae are but may inchade cramping oF nausea 
(Overdieof veruse may resul in hyperphosphate- 

hypocalcemia, Cats ae expecially suceprible 
these electslte balances 


Technician’'y Notes 

Phouphate ener should not be used in ts be: 
‘cause cts ae expecilly sersiive to elecohte 
lnbalonces that may occ 


‘Bulk-Producing Agents 

Bulkpeoduciy agents ae ten indigestible plant 
materials (cellulose of hemicelllone) that et 
bby absorbing water anal swelling 0 increase the 
bulk of intestinal contents, thereby stimulating 
pertwabie 


Clinical User 
Balle prodbcine agents ore used for reli of comst- 
spon and fr relief of seme eypes of spat 
(Gand primal) sn bores 


‘Dosage Forms 
Dosage forms primary consist of pytiin prepare 
ows. Pallua i obtained fra the spe see 8 
species of Pantago (Plumb, 2005), 


1 Metamsit 

2 Eagine Pyle 

3. Bu-Phar Sweer Palla 

4. Equine Laxative 

5. Bean—a bull producing agent offen used in 
hones (bran mash) 
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Adverse Side Effects 
‘Advere sie elects ae rate 


Lubricants 
Lubricants are typically ols or other hydrocarbon 
deriatives (petrlatum) that soften the fecal 
mass anal make it easier to move throwgh the Gl 


Clinical Uses 
‘These inchide treatment of constipation and fal 
sinpcthon, 


Davage Forms 
Doge forms inch Hiquke (mineral) and a 
relly tke mas petro). 


Mineral oi. Mineral oi is se in horses for the 
treatment of constipation, coi, sed impaction 
“This wubyeance tal wed a ixative tn other 
species. Heavy mineral ol preferred over it 
‘mineral oi. 

Petrlanum, This a jelytibe ma that iin 
soluble in water ans cy lightly soluble 
kohol Petrolatum the principal ingredient 
In many othe oval larives fe halal eat 
men eats 

a. Leatone 

he Felain 

Kit AcLax 


Adverse Side Effects 
“These are minal when wed appropri 


Techniciaw'y Notes 

When mine al adinatered orto @ patent 
‘are shouldbe taken to avod aspiration, Mea 
‘5 vey bla and may not recy simulate = sl 
lowing rele 


‘Surfactants/Stool Softeners 
Surfactants reduce srfice rension and allow water 
tw penetrate GI contents, thos sftening the on 
“Ther ols may inereae rectal secretions 


Dasage Forms 
“These pride ae available i Tigi syrup caps 
sale, tablet, and enema forms. Decasane solu, 
abe called dioceyl sadium sulfosuccinate, 6 the 
‘main ingredient 


1. Beeuste Soden (Cola) 
2: Drcusate Calcium (Surf) 
3. Dapomie Enema 


Adverse Side Efects 
‘Adveme side elfets ae rave, 


Technician’y Notes 


‘Docusate sium gen wth ries ny result 
tn some sbseption of rine ob 


vitants 
Tenants ace by ferating the gut wall, cwsing 
‘stimulation of Gl smooth muscle and increas 
‘erstlts These drugs are seldom wed in vet 
nary medicine. Thiscatepiy inchales several agents 
‘hac ate sometimes wed a dhe treatment of cont 
‘ation in humans, 


1. Biscay! (Desde) 
L.Canee oil 
3. Emodin 


za 


Prokinetichtionlant drug increate the motility ofa 
part oe pars ofthe gstovenestinal act and by d= 
tog the enhance she wanst of material duh the 
trac. Several clases of drugs, including dopamines- 

(8 antagonists, serotonersic cs, motilin-ke 
“ex Src chotinerpon sn cetychulneense 
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Inhibitors, have che airy to enhance sxtrointest- 
ral motility: As was previoety noted, some Hy re 
septne anagnsss exhibit prkinerc-aciity Ge 
ranitine eae. 


Dopaminergic Antagonists 
Dopaminerpie aneagomists used as peoknetice in 
veterinary medicine inchade metoclopeamite and 
domperidome (Hall and Washahau, 1997). These 
gents stimulate modlity of the gastroesophageal 
sphincter, stomach, and small imestine, Dowper- 
dhone fas foal fied ne as a prokinetic nthe 
United States but 1 approved in Europe forthe 
treatment of nausea, vomiting ad istrict in 
humans (Parker, 2001), 


(Clinic Uses 
Mecoclopramie is we 10 reat spatmesophageal 
reflue and delayed gastric emptying, 0 stimulace 
the gastrointestinal tract in foals ad for gastos 
testinal nly sone ie dys aa cats. Met 
clopamide has been shown to enhance gatic 
temprying. The use of metochopeamie ay af atic 
emetic discussed in previous section, 


Dasuge Firms 

1. Metoclopramide (Regan) tablet, syrup, and in 
esto 

2. Dornperidone (Motilium, Equador). Domnper 
clone may have we i relating etrointestin 
monty ta horse, eas and dos 


Aidverse Side Effects 
Side effects inclu behavvoeal changes tn oes 
at, and adult horses, Cate have showe fenced 
behavior (Plumb, 2005), and adult hones hve 
exhibited alternating periods of sedation and 
ereitement, 


‘Serotonergic Drugs 
‘Chpride ithe serotonergic prokinetic that i used 
frequently in veterinary medicine. Capri stim 
ulster motility ofthe proximal and distal sto 
nustinal tact, inching the yastmeophageal 
sphincter, stomach, stall intestine, and colon 
(Boothe, 2001). Cisapride & not effective as an 
ntiemetic bo maybe better than metoclopramide 


In treating seme motility disorder and in promot- 
ing exsric emprying of solid material Cisaprde it 
rot currently commercially availahe. However, 
‘compounding pharmacies may be able to wake the 
‘product available. 

Clinical User 

‘Uses ancl the treatment of constipation (along 
with dietary andor surgical considerations) in cats 
and gucwcsophageal redux and gastrointestinal 
‘esti dos, cas and hones. 


‘Dosage Form 
Gosapede (Propusil), 10- and 204 
Temginl pension 


Adverse Side Eects 
Side efeers may incl diathea and absninal 
pain 


Motilin-like Drugs 
Enihomycin hay heen wed by veterinarians %0 
‘nent bacterial and mycoplasmal infections for many 
sean This drug has been shown to stnulate a 
tromntestoal oat hy mimicking the flect the 
hormone moslin (Hall and Washabu, 2000) 
Enyehomycin stimulates motility inthe exophagenl 
sphincter, stomach, and small intestine a mcrob- 
ally eflctve des. 


raets or 


Clinical User 
Uses may include increasing lower esophageal 
sphincter presi, accelerating patie emptying, 
Si factaing testinal trans ne. 


‘Dosage Form 
Enythromycin (Erychro) 


Adverse Side Eifects 
Side effets may include anovexia, vomiting, dlar 
thea, and abdominal pain, 


Direct Cholinergics 
Glinical Uses 
‘These include postoperative treatment of ilew—or 


rerention of flatu or feces—and equine colic (with- 
cout aberuction). 
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Dosage Forms 

1, Veterinary approved: dexpanthenol(&-Punthene 
Injectable, d-PanthenolInjecthon) 

2. Human approve dexpacthenol (logan ine 
tion) 


‘Adverse Side Effects 
‘Adverse sees rae but ay incase cramp 
‘ng and diarhes 


Technician'y Notes 
Despanhenal should not be wed within 12 hours 
ofthe use of neostigmine, paresympatomieete 
agents x succncholne. 


‘Acetylcholinesterase Inhibitors 
These deugs increase the amount of acetylcholine 
viable to bial smooth muscle receptor 


Clinical User 
“Thee agents are use to treat numen ato 8 en 
hance gastric emptying (ranitidine), to stimuloee 
petits, wo empty the blakler of large ants 
tnd ro addin the diagnosis of myasthenia gras 
(neostigmine) im dogs. They abo may be wed to 
trent cue over, 


Davae Forms 
1. Nannie methyLsulfate (Seiya injection) 
2 Ranitidine Zantac) 


‘Adecrse Side Effects 

‘Adverse sie effets ate cholinergic and may tn- 
lise nauses, vomiting, dithes, ling, weat- 
‘ng, Inrimaion, bralyeantis, and varios others. 


Technician’ Notes 

Raniidine and rzatidne, H, receptor antagonists, 
increase acetchoine by inhibiting acehcholnes 
Tense. The wctease in acenfchoine simules 
ssmoath muscle inthe stomach and pramates ga 
tre empjing t reduce vorsting = patents wh 
sts and related dren 


estive Enzymes| 


Pancrelpase & a producr tha conains panceste 
‘rsyes tha aid in the digestion offs, proteins, and 
‘attubydates. The powder that contains che en 
‘mes is mised with the animal food, which wal: 
wed t stand for 1510 20 nates here feeding. 


Clinical Uses 
This price i used teat pancreatic 
truce. 


‘Dosage Form 
Pancrelpae (Viokase-V power, Pancrezyme pow 
der) Both are appved for ase ics aa eats 


Adverse Side Effects 
‘Advene side effects high dines nchale cramping, 
rane. and dharthea 


Technician’y Notes 

1. Powder sped orto the skin should be washed 
‘ft prevent tation, 

2 Inhaled ponder can cause nasa intaton or an 
recipe an asthma atack 


Drugs Jncanse in this section inclu antibiotics, 
antinlammarory agers and antifoaming agents 


Antibiotics 
Antibiotics are nec routinely wed inthe reatrnent 
of GI tract dca fall animal hecane thee 
‘agents may destroy wena inhabitants of the GI 
‘wact and allow pathogenic bacteria (Salmonela spe- 
cs. C. nC. prfingens. C. dice, Heeabaer, 
and other) to grow on the mucosal surface. Bloody 
darth or signs of eps may ncate the need for 
sauces therapy. Antbuois sha ate often wef 
treating hacteril orergowth and other GI condi- 
sions ince metronidazle, arene, clavam, 
and rin. 
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MetRoniDazoLE 
“Merronidazoe isa synthetic anibactesial and ane 
prerealagent 


Clinical Uses 

1 Treatment of gianas trichomoniass, baboet- 
lass plamacyulymphocytic enteritis uleer- 
ative clits, hepatic encephalopathy, and an 
aerobic section in gs 

2. Treatment of glanass and anaerobic infection 
Incas 

4. Treatmene of anaerable ifeets in horses 


Dasa Form 
‘Meroniazole (Flagyl tables, Flay TV powder for 
rweunstitutin, aul Flyl 1V RTU injection) 


Aadverse Side Effects 
These include anoreni, heparowicity, newerope: 
fia, voting ar dares 


Technician’y Notes 
| Meena sold abe eno debited 
‘oF murs ani 


pregrant, 
2. Moun is « macoide abe tat i sometimes 
used o net evr colts aria 


Antiinflammatory Agents 

Ansiinammatory agents ane wed i the treatment 
of idiopathic inflammarory Bowel disease in ani- 
mals. Increned numbers of lymphocytes, macro 
Phage, psa cell, oe easing ithe testinal 
Wall characterise these dieses. Treatment afer 
involves the we of hyponllegenic diets and antia- 
flammatory genes 


Dasage Forms 
Aociiammatory agents wed in the eatment of 
‘nflammatiey bowel diease include prednisone, 
azathioprine, salfsalzine, and olssine 


1. Pradnisone—Many generic and trae name 
‘product are available: 

2. Azthioprine (Imuran}—A purine antagonist an- 
timetable that may be wed in the treatment 


Salfsaline (Azulfidine) —A drug that cons 
ered by testinal haters toa sala drug oul 
‘apyridine) and asprin (salicylic acid), Aspirin 
‘the active component thot has an anc 
rmavoryefect and is useful m many case of eal> 
tis shige ard eats It shoul ews with eave 
{@ cas because of chee poor abiliry 0 mecabo- 
lice asprin 

4. Obeliine (Dipentum)—Oleaisne suse for 
the treatment of dogs with etonie colitis that 
‘cannot tolerate slfasilcine of respon! poorly 
tothe product 


‘Anuoming agents are use wo teat frothy Mt i 
‘uminanes. In this ondition, sox bubbles form and 
become trapped ia the rumen Mudd av a result of 
cconmumption of wheat pasture or legumes such 8 
alas ut clover The trapped bubbles cause «far 
‘of bloat rhat cannot be relieved by ual means. 
Antifcaming agents act surfactants (reduce 
surface tension) ara cane bobies to bre dw 
that gas can he relieved by ervctation or by the 
stomach tube. These product ate yiven wally 


Clinical Uses 
Antitsomini azents ate wel forthe treatment i 
‘rothy Blot in raminnnts. 


‘Dosage Forms 
1 Blot Gand 

2 Bloat Treatment 
5, Blow Pac 

4. TheeaNoat 


Adverse Side Efects 
Thee are care if the poxucrs are given as 
ince 


Weight-Loss Products 
Diriorarioe 
Diedocapide is 2 selective enicromomal riglyceride 
transfer protein inhibitor that Mocks the assembly 
and relene of lipoprotein particles into the boed- 
sows in dee 
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Clinical Uses 
Dirloapide (indicated for the management of 
sity id 


Davage Form 
SELENTROL solution containing 5 egal for oad 
xlmimisteatin- 


‘Adverse Side Effects 
Sle efleces include vomiting. dathea, lethargy, 
imorexia, constipation, and dehyeation- 


Probiotics 
Probiotics ae subscances tha eompenitively inhibit 
enteropathogens They are used to teat derthea, 
toflanmatiry howel seine, and foal allen at 
well a for longererm antbioric use. Contoversy 
regarding the effectiveness of there substances 
ongoing, 


Dosage Forms 
1, ForeFlaes 

2.Cultarlle 

3.G.. Conationer 

4: Fropanion 

5. Proacss Paste 

6 TION, Mini Rockers 
T.T.DN, Rockets 
BAdvarve Power Freshen 
9. Oh 


‘Appetite stimulonts 
Simlating ein 0 et can Be a peta 
tampunent ofa they roinen. Proper stn 
‘ester foe optimal Fanetining ofthe inane 
system an wll a for proper nga finetion. Cone 
odo not eat desunely for period fie may 
develop n “ty liver” syoome tha can fe ie 
tearing. The allowing i aa Est of ape 
site simulans 


|. Diazepam —Meshestion that prouces 9 
ransieat appetite staat when given 
Ineavenously 

2. Alprcolan—Medication given rally san 
appetite stimulant in cas 
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An incre erphasison dete in veterinary prc 
te in rece yeas fa foe demand for pcs 
thor pouncee and mune al eal, Many ofthese 
‘practs help to remove fod particle and plague and 
ani inthe maintenance ef plezsnt-smeling Peat 
‘Some ae lhe ya dentifrice, and ethers my be 
applied san oa ine oc with a tooth. They ne 
prepared as solutions gel, and premostened jose 
sponge Vanes flaws are aval, as ate prc 
‘wth rie. These rahcsshoukl mache easier 
vsubcitate for veterinary dental eaten, 

‘Other onl products include grit impregnated in 
paste for posing teeth and smeing tough sur 
face left by scaling. as well a lscloning solution 
sel ws help iently plague 


Dentifrice and Cleansing Products 
1-CET. Eroymatic Tasty 
2 Nofvadent orl cleansing sltion, Chhrheni 
Aine cette tthe active ioe; sso ca 
‘airs a peppermint flavors may he wed with 
twothbrih or asa rinse 
3. OraVer Plaue Prevention Gel 
4. Geer Baer Sealant 
S.CET. Oral Hyaiene Riose 
6.CET. HEXtr Premium Chews for Dogs 
1 Friskies Chewee: Beefhie teats 
S.CET. Onl Hygiene Chews for Cas 
9 Hil ed Des 
10. Harts Favor Infsed Oral Chews 
LU Fikies Feline Dental Diet| 
12. CET, Dental Reward 
15. Royal Canin Veterinary Diet 
14 Purina Veerinaty Dies DHL 
15. CHX Guand 


‘Fluoride Products 
[SRO Stnnow Fluoride Gel 

2 Flooeotoam 

3. CET. Oral Hygiene Spray with Fluoride 
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Perioceutic Agents 
Doxinose 

Dire is placed in the periadontal pocket after 
dene cheung with the use of 2 cannula Upon 
fonuct with the aqueous envionment the exhct 
‘outs and releases eyeliner several weeks 


BIOACTIVE CERAMIC AGENT 
‘Comal Dental isa substance wed to promone the 
regencnition of bone lst a the result of periodoe- 
tal diseane or touth extraction. 


Polishing Poste 
CET, prophypaste 
Human Proct 


Disclosing Solution 
‘Duo 128 Disclonng Solution 
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REVIEW QUESTIONS 


1. List dee seneal fonctions of the Gi eae. 


Ts three examples of monogastric animal. 


3, What the GF eonfaration of ruminant 
animals? 

4, What isthe difference Retwcen vomiting and 
regurgitation? 

5. Ruminants ne animale that ne 


wo digest vane 
Plane manera 
6, What are the dhe hisic contol mechanisms 
ofthe Gt tae? 


7. What the sigoihince ofthe presence of 
Ibactellepuhnogins ithe Gi tact? 


8, The CRTZ imulite vomiting when activated 
by 
9. LAr eno explo cera acting emeics 


aad to examples of peripherally acting emetic 


10, Dra that inhibit woot ore calle 


11. Ti rwexpror antagonist promote the beaking of 
Gl ulcers by 
12 List ew Hb recep antagonists 


13. What are the two types of itestinal modility 
pottesns! 

14, Acute vomiting and diathen ip dogs and aes 
fen reunul t comsersative management 
such as 

15 List ewo species thar do not vomic 


16, Whar the mechanism of action of saleby 
ermamatic hates! 


17, What the active ingredient of Metamucil? 


18. Ditect cholinergic drugs stimulate the Gi tract 
by what mechanise! 


19. A yothevic antihoricfantinlammatory agent 
‘wed 10 treat gianian and anaerobie bacterial 
tafection in anials is called 


20. Lot four products wed ws dentifriceoral 
cleansing agents 


21. Whar ws the diforence Fetween peristalsis and 
segmentation! 


iaoolatin ofthe arasympatheric portion 
ef the ANS decreas testinal moti 


Toe 
Ih Fae 

21, About wha percent of the stomnacs coments 
‘do ererics usally remove! 


24 Hw does scralfane work ts treatiprevent 
mic wken? 


25. Bimnath sabaicylte compounds should be 
swe with caution in what species? 


126. All che following ae Baste functons ofthe GL 
system, except —_ 
2 nae of food ond ad nto the boy 
bh ahorptinn of tient rl Hod 
(c encretion of waste practs 
excretion of urine 

27. Which of che following species has no gall 
Hacer? 
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28, Ruminants remastcae fod to facilitate che 
Aigstion process. 
a True 
Bile 
29, The crop in bind is wed for 
aa stomach 
1 foo songs 
feces storage 
{Laplace where food yoes to mux wi bydeo- 
chore acid toad in the breakaown of 
founds 
30, All ofthe following are rts of the small 
lovestine, except the 
dun 
bs duodenum 
fej 
dws 
4, san omed 
a Tiean 
bh Mechtsine 
«. Promethasine 
4. Apownorphine 


32. Cimetidine is 
<2 proton pomp inhibitor 
bean antacal 
(ca gantemuconl porectant 
an Hf receptor antagonist 

‘are substances chat lonen howel 
‘Contents an encounage ther evacuation. 
2 Protetanss 
bh Aderhents 
. Antipwsmodics 
‘dL. Laratives 
4. Me slate found in ; 
‘a Magnalax boluses 
1s Fleet Enemas 
«Epsom Salty 
ul of maznesie 

535. ViokaseV ponders 
an anicholinerge substance 
ba digestive enzyme 
«© approved for ue in dogs und eats 
fvah hand € 


2 
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4. Deore the diferent an rpc ad exe 
5, Describe the eatin and fonctions of the pituitary gland 

6 Differentiate herwcen 4 positive and a negative feedback contol 
7. Descnibes neursbormonal reflex. 

Discus the wes and clases of gnadotopins, gonadal hormones, 


ry 


sie fometins, ard prontaglaains eed in veterinary meine 
‘evga. 9, Describe the uses and clases of drugs that affect were contr 
poet tii. 

(itr rte 10 Dene pheromone and give an example: 


i 


UL Dasere the location fancion,and hormonal educa ofthe 
hyd gland, 

12. Descnbe the hormonal treatment of hypothyr at hyper 
tyson 


13. Lit the endogenous source of insulin and its metablic effects. 


rote 114. Lis the clases of insulin products and thei general characteristics 
pron 15. Deserbe the method of action ofthe growth promoter 
Nevone eam 1G. List the clinical wes ie the anahule steno 
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‘ilar to another bu dfterng fom fn some Way 

lDystoci ificut bet, 

[ENOOMETRIUM The mucous membrane hang of he 
ules 

EurieRo10 A nonnal tyoid gland 

Feo EFPICiENCY The ate at which animals convert 
‘ed i tssve. tS epresed as the number of 
pounds or hlogams of fed ede to produce 
1 1b or 1g of anima 

FeEoBACK The teu of some ofthe ouput product 
‘ofa proces a input na way that conto te 


process, 

JGonaDoTwOMN A hormone tet series the 
‘ovate or testes, 

HypopwstA: PORTAL SYSTEM This the portal 
‘tem ofthe ptatry nd in which vers frm 


ImevousTion The retum of reproductive xg to 
‘roma ste her delvery 

Levo ISOMER Leftsded arangement of 3 molecule 
that may ex in 2 lek ora ngh-sided configua- 
tion, vo and dex somes have the same mo- 


‘eltes to protein intake and use. Poste nitogen 
bblance imps net i in body poten. 
Prmaer HYPOTHROIOSM Hypotyrodsm 
‘esuling fom a pathologic conten inthe 


‘trod. 
RELEASING FACTOR (RELEASING HORMONE) A hor 
‘mone produce by the hypothalamus and wans- 
ported othe ano pty to simu the = 

ease of trophic homones 
‘TeoPwic HORMONE A hormone tha results in pro 


the fypothalarun connect wth capiiases of the ‘dacon ofa secand homane in a tage la 
anteror putay 
INTRODUCTION 00 targer coe there they influence the physiologic 
scot of these state 
‘The trlitional definition ofthe enxbecsine ystero —_-Hoenceves generally ae adoinistred 0 ani 


stares that ic i composed of organs (glands) o¢ 
troupe of cells that secrete regulatory subveances 
(horrmones) directly ino the Hloxktream This 
etnitin fs feet extended tance tess 
lwo sulstances thar ate distbuted by difasion 
cess cell membeanes 

‘The endocrine system and the nervous system 
sonattte the toy major emer mechanbms of 
the bly, These two control mechanians ate inked 
together through the complex integrating action of 
the hypothalamus (Figure 9-1). Coordination of 
these tro sytem allows an inv o ape ix 
repnaluctive and survival trates to changes 
the envininment. 

Endocrine glands inch the pituitary, areal, 
thymid ovares, testicles, pancreas, and Exloeys 
“Thos uhinds preuce hormones that are ciried to 


for one of two reasons (1) to cornet a deficiency of 
thar hormone, o (2) to obtain a desired effect (e. 

fratrenie tris). Hormones thit are adminis 
rere te aryl are allel eugene, 
Wweveas thove produced naeuelly an the body are 
cendagnous hormones 


ANATOMY AND PHYSIOLOGY —_ 
Pituitary Gland 

The pituitary gland has been called the easter 
sland ofthe endocrine system because ofthe con- 
trol i exerts over the regulon ofthis system. I 
1s located a the hase of the brain jot vente 69 
the bypothalimus and & connected 1 the bean 
bby a stalk. Ke is divided into two main lokeran, 
amterioe lobe (adenchypophyit), which arises 
from the embeyologic pharynx, and a posterior 


1% 


7 


route 951 


Dypatalumc negation ol endocrme and neu stom 


lobe (ovunhypophysis), which arses fou the 
rnin (Figure 9.2), 

‘The hypothalamus exerts cinta ever the ante 
oe piety dough the rset of eeeasing how: 
smones, of factors, sown the hypophyseal portal 
system. Inthe anterior pituitary, these releasing fc 
tors cause the secretion of topic hormones into the 
sseclation, Typhi inte phic bythe mite 
ioe pituitary sclake thyroabstimulatine horse 
(TSH), adrenocortcoempic hormone (ACTH), bie 
feinking hormene (LE), fliclesemulating bew- 
‘mone (FSH), polctin (LTH), and grosth hormne 
(GH or somatornpia). Thee trophic hormones are 
seonctmes alld augecranng himsonesbecause they 
couse their tages ongin to proce « second bor 
frome, which mtr nloences «sco fares oa 
fe tie (Table 9-1). For example, TSH stiles 


Hotham 


espa Nerve fees 


Posteri abe 


Fours 9-2 
lobes fe pay ed, 
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‘Table 91 Pituitary Hormones 


Source and Name “Target and Actions 
Anterior Lake 

Thyroid-stimulating hormone (TSH) Stimulates the hyo 0 pose T/T, 

Folicestmulatng FSH) Struts ovarian folie growth (female) and spertogenesi (mak) 
Lustig honane (LP) ‘Stralates ovlstion (ema) and teststsone producion (mal) 
Growth honmone (somatovopn) ‘Accelerates body gow and creases mk producion 
Adtenocartcanepic hommene (ACTH) _Stmulates pructon of coricoterade by adrenal cortex 

Posterioe Lobe 

Oytocn ‘Stmalais utesne contacon are i down 


\asopressin (antec harmane, ADH) 


the thymilglaad eo panbace esky (Ty) 
and tetnkthynonine (T,), which are hormones 
‘hatin tum uence the metalic ae of al sues 
in the boy 

“The two hormones ofthe posters ptuitary ate 
useptemin (antidiaretic hormone) ad axysecin. 
These hormone ae priced in che hypothatmus 
and subvecenely travel down nerve fier tthe 
posterior pituitary. were they ae stored fr telewse 
‘oo the citcultion. The horanes of the psterioe 
Prtuiary ave called directing hormones becnine 
they produce the desired activiy (e comrraction 
‘ofthe uterus) direct in the rage onan. 


Control of the Endocrine System 
FEEDBACK MECHANISM 

‘The nervous stern sensitive to levels of foe 
rmones Hruagh mechan elle the feedback 
‘mechani this mechanisen he plasma level of 
' particulae bormone controls the activity of the 
flan thae produces it- The feedback may be nes: 
tive or pstive (Figure 9). 

With negative feadback, high plasina levels ofa 
hormone are sensed by the hypothalamus, which 
then reduces the amount ofthe approrite Teles 
ing fctor (or hormone), A decreased amount of 
releasing factor todos the amount of trphic hor 
‘mone release fom the puuitary casing ase 2 
ity in che oan that is producing the hoemone in 
‘question, The overall effect i to wer the amownt 
ff the hormone ithe plasm 


Poste 
soos 


In the punitive feathack scheme, low level of 
hoeaune are sensed by che hyporhalauns, and 1e- 
lene of the appropiate releasing factor increases 
Increased amounts of the comesponding trophic 
hormone are then secreted, caning incremed 
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secrivity in the taget onan and a coeresponding, 
tse in the plasma levels ofthe hormone. 


NeuRoHoRMONAL REFLEX 
“The neutohormonal reflex applies to the release of 
oxytocin by the poster piutary, The fist step in 
this retlex can he initiate by (1) stimulation of the 
tulle bya nating cal oe by preparation of the xe 
der for eilking, (2) stimulation ofthe uterus and 
vagina in parturition, or (3) stimulation of the ce- 
rebral cortex by sensory stimuli aswctated with 
‘uring or milking. 


CONTROL OF THE REPRODUCTIVE SYSTEM 
‘The reproductive (estrus) cycle in anima rad 
tionally fas been dvi! ote four stges called 
rowan, ex, dsons, and anevnes The cycle 
slo may be divided io a follicular phase and 9 
Tuteal phase. fa the follicular phase, the eyele 6 
tundet the snfluence of estrogen prohicea by a 


developing fiche, and in the luteal phase, iti 
‘under the influence of progesterone mate Py the 
‘corps ten 

‘Contsl of the repraactive stent i eocndinated 
tw the hypothalamus, where the gonadomopin- 
releasing hormone (GaRH) i produced in response 
1w yarvus stimoll (Figute 94), These stioull can 
flue ay-ight length (photoperiod), phen 
smones and postive and negative intemal feedback 
mechanisms. GnRH causes the release of FSH and 
{TH ror the arene pity, 

FSH cames the growth and maturation ofa fol 
like, which begins to produce increasing amounts 
‘esmogen as i mature, Exogen eases the changes 
that occur in proestrus and estrus, incluing the 
Iehuwioral charcteritics anced with ett 
(ee, standing 1 be mounted). The follicle als 
‘prccuces inhibin, which—along with estrogen— 
serves as ncgative Feedback ws the hyposhalarnus 
nhl the release of GR. 


a 
coats aay 
—_ 
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LE elem cates ovulation ofthe manure follicle 
and the formation of corpus futon in its place. 
“This even signals the hepinning of desis and the 
exinniny of the latal phase of dhe cycle. The coe 
us luteum produces progesterone, which prepares 
the uterus for pregnancy. Once preznancy occurs 
the corres locum maintains a werine environment 
conducive to roeml progression of the pregency 
Progesterone levels in the blood serve as negative 
feedhuck to prevent the tlase of GaRH and the 
development of new folks during pregnancy 

‘When the gestation peti nears Ut end the 
fetus hewns 10 proaluce increasiog amounts of 
ACTH, ACTH causes increased amounts of cor 
tol co be prodhiced by the adeenal glands. The 
‘ncreasea cortisol levels resale in increased pr 
diction of estrogen and prostaglandin by the 
tuterus These two substances sensitize the uterus 
the contraction-producing effects of oxytocin 
nd low parturition to begin. Prostaglandin also 
uses the heal {Iyi)of the cepts atews 
acthe end of peegnaney and a the end of diesrus 
‘pregnancy does nor occu 


HORMONAL DRUGS ASSOCIATED 
WITH REPRODUCTION 


dotropins and Gonadal 


Products in this category ane used in veterinary 
medicine fir varios reasons Some of these inelae 
synchronization of ests, suppres of extn, 
ehiction of extews, treatment of estic ovaries, and 
rermination of pregnancy. 


Gonadotropins 
Gonadotropins are deus shat sc simibly 0 
GaRH, LH, or FSH. Gonnoctopins cause the r= 
lease of LH and FSH or cause activity Ike that of 
LH or FSH. LH may be prepared rom the pituitary 
sands of slaughtered animals ce oboe fren the 
turine of prenane women in the form of human 
chorionic gonadotropin (hCG). FSH may be ob- 
tained fom pituitary glands (FSH-P) and from the 
‘serum of pregnant mares (FMS) between the 40th 


7 


sand 140th days of pregnancy. GnRH is prepared 
symtbetaly, 

FSH thar released ender by the antes 
for puitary causes ymowth and maturation of the 
‘ovarian follicle in females and spermatogenesis in 
rales, LH, abso released hy the anterior pituitary 
‘camer ovulation in females and production of tes 
tenterone in males 


Gonaponeun 
Gonadorelin (GaRH) is produced endogenously by 
the hypothalamus. Gonadorein causes the release 
‘of FSH and LH by the anrerir pituitary. 


Clinical Uses 
‘Goadorelin ts wd t teat etc (lca 


ties ity carte thay ab ese in ats aad 
‘horses (with limited succon) to induce estrus 


Davage Forms 
 Cystorlin. Gonaorstin for injection 
2 Faceel Gonadorein fr snjecton 
5, Fertagyl. Gomadorlin for injection 


Adverse Side Eifects 


‘These ave miniaal with dhe use of this pact. 


‘CHORIONIC GONADOTROPIN 
CChortoaic gonadtrapin (HCG) t-4 hormone se 
crete bythe tens ana obgained fom the urine 
ff pregnant wonen. Ie mumics the effets of LH, 
although ie has limited FSH activity, lv males, 
ft stimulates the production of male hormones 
boy the testicles and may facsltate descent of the 
testicles 


Clinical Uses 
‘Chononic smashitrpin suse ti ret cystic wv 
ses (aynpenania) in dary cate els, it has 
fbeen used go teat crypuorchidim and ineriity 
‘caused by low testosterone levels 


Dosage Forms 
1 Folluein. KO injection 

2. PG. €00, Combination of KOG and PMS; 
‘contains both LH and FSH activity 

3. Chorulon- KOG injection 
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44 Chorionic gonadotropin inject (generic) 
5. APL Human label 


Adverse Side Effects 
‘These ar limited but may inclu hypersensitivity 
reaction and abortion in mares given efore the 
33th yf pregame 


FoUICLE-STIMULATING HoRMONEPITUTTARY 
FSHLP is obtained ftom the pituitary glands of 
slaughtered animals FSH causes gnveth ad mats 
ration ofthe ovarian follicle 


Clinical Uses 
SHLD is used in veterinary medicine to iodice sae 
penwulotin and fr out semon brerting 


Davage Form 
PSH? 


Adverse Se Ejfets 
‘These include endamnen 
tion ad folic eysts, 


Estrogens 
Esungent ate a jroup of hormones syauhestzl by 
the ovaries aend—eo a lesser extent—by the test 
cles, adrenal corte, and placenta. Estrogens are 
*lasoied ex steroid te aytheste fren 
cholesterol precunor Estogens ate necesary for 
‘normal growth and development of the female g>- 
rads, They cause secondary female characteristics 
nd. responsible fo feral vex drive, These hor 
res init ovulation, inereme uterine tone, and 
use proliferation of the endometsiam. 


1 byperpbas, spenovute 


(Clinical Uses 
Intl, estrogens ae wed treat perntent cor 
us luteum, to expel purulent material from the 
lens, to expel resined placentas and mummified 
fenuses, and to promote weight gai. In dogs esto 
fens are wed to induce abortion and to control 
trnary incontinence: In horses they may be wed 
for induction of ers inthe noabrending semen 


Dasage Forms 
1. Eseraioleypiomate (ECP) injection 
2. Estradiol eypionate (generic) 


3. Diethysudhestnd (DES) compounded capsules 
sad ables 

4. Loplants promote weight gain (cussed in 
beer section) 


Adverse Side Effects 
‘These inchale severe mmemia, profonged esta, 
get iret, ana folic ys. 


Technician'y Notes 
| Estgns sould not be gven dung pregnancy 
2 Estogen adranstanon an cause severe anemia 


3 Sythe DES has been bared HOM Use 
feed podueng animals because of possible 
ek ath cercal cancer in women. 


Androgens 
“Androgens are male sx hormones pred in the 
tec, the evar aa the abel eure Sie 
Inet the ether gala hermes, they have 
steroidal paver toleule, Thewe hormone 
neces for growth and devekpment ofthe tale 
sex erga, They cate secre mle sx care: 
terse aod fresice tale iba. The anges 
foe thie anaballan, weight gan, an 
‘Nona cll formation 


‘TestosreRoNe CyPronare, TestosTeRONE 
EWANTHATE, AND TESTOSTERONE PROPIONATE 
Thos injectable testontetone products me avatlable 
‘under a buna label, 


Clinical Uses 
Those andergens are used 10 treat urinary incon 
rence in male dogs and to increme Mido and ferilty 
indomestc animals (wit generally oer esl). 


Dosage Forms 

1. Dapocrine (Danazol—syntberie derivative of 
<thinyleeszerone) (human lake 

2. Testosterone eypionate injection (generic) 

3 Testnterone enanthate (enetic) 

4 Teesterone propionate injection (generic) 

5. Depo-Tesusterone 

6, Combination products with estradiol we growth- 
-romoting implants 
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Adverse Side Effects 
‘These are uncommion when wed as directed 


Technicians Notes 
Testosterone product are now Ci! cooled 
substances 


Minotrnone 
Mibnlerone ts a ardogen sed for preventivn of 
‘strain dos. Mibolerone blocks che release of LH 
by the pituitary and prevents complete develop 
ment of the fllile. Ovulation does nor occur 


Ctinieal Uses 
This produc is use foc prevention of era in ale 
Female dogs and foe reaement of puesboyess. 


Dasae Forms 
1. Cheque Depa: Oral quid preparation 
2 Implant promote weight yain(dicused let) 


Adverse Side Efets 
‘Adverse side fects reported in the proshct insert 
Inch premarune epiphyseal chore and vaginitis 
‘immature females In mature females, vulva 
rit clitoral hypertrophyrling behavior ncremed 
bad oxo, an various other a effects have heen 
reported. Ii futher reported that sees ws 
ally resolve with dicontinwation of thera. 


levels (antansalin effect) or serous suppression of 
the adrenal glands. These hormones are wsed clin 
cally to sorpres extn ant feat abe pregnancy. 
behavioral disorder, and proyestintesponsive 


Megestol acetate i Laeled fr we in days to co 
trol stra, teat fabe pregnancy, prevent vaginal 
hyperlasis treat severe galactorhe, ard ental 
‘unacceptable male behavior. Meet aetate has 
been ws in cats for various dermatologic and be 
Jawiorl problems, and for yppession of ett 


Diosage Forms 

1. Ovatun. Megestal acetate tablets in hotles of 
foi aps 

2. Mepice. Oral tablet preparation of megesttal 
cette approved for ase i ans 


‘Adverse Side Efects 
‘These can iochide hypercemia aenal supp 
renien, etshometral hyperplasit, atv increwed 
orpetne 


Technician’s Notes 
‘Cents shoul be made aware ofthe poral dan- 
5 assacited wath the use of ths drug and should 


be asd to eport any changes into pet's heath 
sas that mut aeration of theca. 


Progestins are group of compounds thot ace 
similar i eect to progesterone. Endogenous pro- 
esti ate peolacea by the corpus hteum. They 
saute increased secretions by the endometrium, 
decreased motility in rhe wrens, and increase se 
«retry development in the maramaryelands. They 
also inhibit the releme of gomadormpins by the 
pluicary to produce an inactive vary. La some 
situations, they can cause elevated blood glucose 


MeDROXYPROGESTERONE ACETATE 
Medicayprogesterone acetate (MPA) is « human 
Label progestin that has heen used to treat cert 
behavioral and dermatologic problems ai 0 sup 
pees ests in dogs and eats, 


MPA i wed for (1) reatment of behavioral prob 
Jems, sich as sgrestion, taming, seaying, ot 
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‘mounting in males, and (2) treatment of cenain 
dermatolosic conditions: 


Dosage Farms 
1. Depo-Provera, MPA for injection (human abel) 
2. Provera tables: (human label) 
5. Cyerineablets (humm label) 


Adverse Side Effects 
‘These are potentially numerous and incase pyo- 
metra, pencmality changes, depreston, ethane, 
mammary ears, and crease appt 


Technician'y Notes 
Progestins should be administered wih strict adhe 


ence to acepted protocol to minimie side eles 
such es pyomera 


Aurrenocest 
‘Altrenogest isan oral progestin. ibe for use in 
hoses, This dug is sed o pps estrus in mates 
(Mares stop cycling wii 3 days of trevtment aed 
begin cyling nin 4 40 5 days aftr treatment 
stopped) Ie wali wed to manage oder wprcb= 
rive conditions that ate lied late. 


Clinical Uses 

1. To suppres ets for spoichroniation 

2. To suppress esr for long penis 

5. To maintain pregnancy in mares with lw levels 
‘of progestenine 


Dovage Form 
Reju-Mate, Altenogest in oil ral solution 


Aadverse Sie Effects 
These have been epueted as minunal whee aed 
cote 


Technician’y Notes 

‘Aenegest can be absorbed tough the tin and 
should be used with great cauton by pregrant 
women or anjane wih vascular orders Rad the 
label carey before using 


Nokcestomer 
Norgesomet 2 synthetic progestin that is sed in 
‘combaton with an etre (etal valerate) for 
Synchroncation of esis in bet cows and nonkatat- 
tng dary cows. A meaement consist of ane implant 
and an injection atthe time of implanaton, 


Clinical Uses 
Norgestomet used for synchrontation of earusin 
cattle, 


Dosage Form 
‘Sycro-Mate-B 


Adverse Side Effects 
‘Adreme sie eflects are mol repre i the inser 


MELENGESTROL ACETATE 
Melengestnl acctate a progestin used i implants 
that promotes weight in (discussed ina xepuite 
sector). 


= 


Patglandins con of» yup of ruly osu 
rig. Tecan fay ache that med arn 
ipso events in the Fey. The primary eof 
Festal im veterinary meine or rel 
{hast acts aad wean of cnehns the 
female rege at the lanes (A,B,C 
D,E.and onl prostaglandin Fe is secant 
clea piste the repractive sem 

Protas Faq cates fs of the conn 
laveun, conuacton of wri muscle, an rex 
aon ofthe ceva Lysis ors laeum ess 
in decline in plas Ive of roseeroe a, 
thom the notes feeock mechan he 

inf 3 new exes cjle. Ceaction of wterne 
‘uncle can face evacuation of uterine cet 
(puscra mummified fs) or prodoce an tortion, 

Bronchsconsricton,sncresed loo! frente 
at amth merce contraction have heen reper 
tn osher speci, inlalng unas For these ree 
sone, pregnant women and axtumaic tna 
‘hou hone praca procs with extreme 
“oumons expsure (through jection kin con 
mst can cane arn oe an aa tack 
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‘Name recognition ofthe prostaglandins made 
‘ver by looking for “post” in the drug name. 


Tromethamine 
Dinoprost womethamine is» salt of the naturally 
occurring prostaglandin Fg ans labeled for we 
teat, fmes, ard swine: Tt alas has accepted 
lineal uses in ss, eat, sheep aed goes ee 
fective only in unimals with a cps teu. 


Clinical Uses 
Labeled linia wes ate lls: 


1, For esrus synchrontation, treatment uf lent 
‘sty and pyometra in cate 
2. Forabuetion of feedlot another nonbocating 
cattle 
For indtion of parturition in swine 
1 For cantmlling the eiming of estrus eying 
eed nero mae tha ave comer 
For neatmene of pyometra and endonectilby- 
emplasi and as an abortion: peosucing agent 
dow und exes 
6 In sheep aa wots, basally has the same ies 
asincattle 


Daag Forms 
1. Lutalyse. Dinopeostromethamine fe iection 
2. AmTech ProataMane 

Stn Synch 


4 ProveaMate 


Adverse Side Effects 

‘These can inclule sweating (hones), abdominal 
pain (horses, dys, eats, and sine) urination/Sefe- 
Cation (dogs, ea, and swine), dyspnea and panting 
(Gh ana cits), tachycardia (xs), ard nereed 
ocalcation (ets ane swine). Met ofthe sie fers 
se emit and dsappene within a shor time, 


Fenprostalene 
Fenprostalene isa synthetic analog of prostaglandin 
Faae Fenpntalene prslces effects similar 9 
shone of dinopvost aa dhe other class Fprostaglan- 
dns Ir labeled for synchronization of estrus and 
san agent ny indoce abortion (at 150 days or ewer 
of gestation) in cate 


(Clinical Uses 
Fenrostalene is used for induction of abortion i 
{eat heifers and foe synchrontatin of estas io 
bref and nnacrating dairy coms. It shouldbe ol 
ministered subcutaneously, 


‘Dosage Form 
Buvlene. Fenprotaene for injection 


Adverse Side Effects 
These can tnelude infection at the injection site 
snd abortion (when not an nication for We) 


Technician’y Notes 

1. Do rot admit by aves incon, 

23h tht 6 exgosed shoud be washed of 
evel 

3 Pregnant women, asthmatic indvusl,_ and 
‘tose wth brondval discos shoul hole thes 
roduc wth grat caution. 


Fluprostenol 
Fluprostenol isa synched analog of prostaglandin 
Fas fee in aes, 


Clinical Uses 

1. Bemus snchronication in cycling mares 

2. Toestalish estrus cycles in anestrus mares 

5. To ince partition in mares 

4 Tovtreatlactarvinal anestrss 

5. Foe faction of pospartum (ater foal-heat) 
breeding 


Dosage Form 
Equanate-Fupreatenol for injection 


Adverse Side Effects 
‘These can inchale sweating, ineremed respiration, 
ahminal dscomntet and defecation 
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Sodium 
Clopromenof eum isan analog of prostaglandin 
Fgh fr use to cattle. This posact chemically 
very similar 9 dinoprost and feapeostalene and 
Iabeled for wses in cate that are very similar £9 
those of dinopost and fenprestalene: The sme 
ecautons should be een when ths dr wed 
‘age taken with the other pestaglandins 


Clinical Uses 
‘This dru 6 wel for teatment cf lteal eyes ae 
‘mune fetes, termination of pregnancy, and 
‘esa #ynehronization 


Daovae Form 
1 strumate. Capoten oe injection 


Adverse Side Effects 
‘At high cdses, adver se effets may snclue 
tineanness, fothing at the mouth, and elle 
lene, 


Several drags have the ability co increate the con- 
rmictilty of uterine mince. Some ae yes during 
Pregnancy wr catse atin and thers are wed at 
term to induce parturition, road in delivery ofthe 
fens or the placenta, and t cause favolution ofthe 
ters after delivery: Great care should be eaken 20 
‘rire thatthe cere diated Fete these dix 
a adenaitered. 

‘Oe of these digs, oxytocin, sho causes con 
tmaction ofthe myoepithelial cells inthe mammary 
ands ro facia mi Feros, 


Oxytocin 
‘Onytocin isa polypeptide made inthe hyphal. 
sus and sted in the posterice pituitary for release 
to respite to appropriate stimuli from the epeo- 
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‘caus srongcrstcrine contractions by increasing 
the contractility of vtcrine myofibrils, The wert 
smut he primed for a pee by progestenine and 
‘eanogen before cytocin ts effective i stilt, 
the wees, 

‘Orytocin i used clinically t cause more force: 
fal orerine contractions ay an ail in delivery of 
Seas. Ie alan used to asst delivery of the pla 
centa, wo cause uterine qnyolution, and to rluce 
Fleeing of the utenss after delivery I should be 
‘we only when the cervec sufctenely diated and 
then st can be determined thatthe fers can be 
delivered rcemally through the pelvic canal 

This hormone i responsible for milk, Heown, 
‘om the mammary sand ehough is stimulation of 
rmycepithell cells the alveclar wall ofthe glands 


‘alec ori response to envionment stimuli, such, 
as the seund of ening machines or ther sights 
sour or smells asciated with nuningniking 


(Clinical Uses 

1 To augment the force of uterine contractions 
<dorng delivery 

2. Toad in delivery of the placenta 

3. To faite tavurion of the uterus (to nedace 
ceding oe to faite replacement of a 
prolapse) 

4 Toindce milk etd 

5. To amis nthe treatment of apslatia in sows 


‘Dosage Form 
‘Onymein injection available in generic form 
rm mat souees 


Adverse Side Effects 
“These are minimal when wsed acconting to recom: 
mendations 


Technician’ Notes 

| Oejecin shoul be used in dystocia ony when 
‘he repoducive tact has boen adequately 
eneed. approptate use cn rest utsine 
torsion ox rupture and can lead 1 death 

2.A single dose of orytocn lass approximately 
ismnaes 

3. Onfocin is stoned under refigraton. 


sctive tract oF mamnazry glands This hormone 
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Ergot 
Ergot fungus that grows on re gra and po 
Hy omsome ature gece: Wenn: acuth muncle 
cenmetin and can come Ineo vance 
tin. the vacation isevere ch ga 
‘gene un sloughing may eee 

Ergmorine malate he teen tne in veterinary 
tmalcine bec prices uterine cacti 
Silay wo oxytocin: een wry Unde veo 
constrictive action, however, This paket & mot 
ceromenty ved 


Prostaglandins 
Prostaglandins as mentioned ina previous section, 
stimulate uterine oth muscle and ean be wed 89 
‘oxhie partrtion oe abortion. 


Corticosteroids 
Concent comprise group of hormones o> 
Adee by che arena cortex tit are wed peitanty 
for thete antiammatiry eller but cin case 
Induction of paturiion in the Last erimete of prey 
nancy. This efece occur because exngeno ani: 
eration ofthe dug mites the atu se in > 
detion of concatenate by the fetus a the time for 
Alive des ne adtion of parturition o aber 
tion ls not a labeled we forthe eneicosterkh, but 
they ave een applied clinical fr this purpose 


) misce 


Bromocriptine 
Bromoerptie ts dopamine agonist and peobtin 
tnhubtor dhac has been wed mainly tn dogs foe 
Feegnancy termination ater mismating ot fe the 
‘meatment of pretbopresnanc: 


te 
Levprolide ie sytheric analog of gomadorrope- 
releasing hormone that is used foe the treatment of 
"renal endocrinopahy in ferrets and fr the reat 
ment of inappropriate eae laying in cockatiels. 


‘Melatonin 
Melatonin is» naturally <eurring hormone that 
prdced inthe pineal gland. Inaction tots we 
fo the teaement of alopecia ia dows aed sleep 


Drugs 


us Repr 


\Gsordrs in cas and dogs, melatonin has heen used 
to fmprove early feeding and ovulation in sheep 
aol pas, 


Neutersol 
‘Neuter ie a US. Ford and Drug Administration 
(FDA approved prodact chat contains the amine 
ed Largnioe and a ane salt i adnintered 
‘duectly nts the resticls of puppies cause perma 
rent sei It reportedly does nor eliminate tex 

rmtenone priiocrion and is assxiated behavioral 
horacteisties, however 


<= 


Pheromones are our oleae by animale that 
ftucnce the behavior of other animals of the same 
species. Although pheromones do no ft exactly 

the endocrine eatery, they are canidered 48 
ths section. 

“The fist pheromone made commerclally aval 
lable was a bow aor aero called SOAYSes, This 
pecsict 2 ayntheti version af the gata phe 
rmome that eaues the typical Fst exh andi at 
for heat detection tn sows an ylts, Label instruc 
"ons cll for saying the pheromone diecty at the 
nostrils ofthe sow or gi for 2 second. I the sow 
‘oe ale oy ent she sll demonstrate ting re 

jexes—such as vga ponte, deviation of the tall 
ad erect es 

‘Another pheramone product i Feliway, 
Felieay ts an analog of the feline facial phero- 
sume. It labeled for ase sn stopping a event 
ing urinary masking by the cat and 10 comfort 
the cat i an unknown or strewful environment. 
Cons deposit facial pheromones by rubbing an 
sbject with the side ofthe face. The manuactorer 
recommends spaying this pradct directly ont 
the places soiled by the eat and also on prominent 
‘objects that could he attractive to the eat. The 
product should be applied daily ac a height of 
'S inches from the Noor until the eat is seen tubs 
‘Ning the area with ts head. Feliway can alsa be 
sed co familiarize cats with new environments, 
such as cariers and cages. It may be dispensed 
‘over 2 lange area sith the ame of a plogean 
Sacer. 
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“Another pheremooe avaible ithe veterinary 
rmatker is eilled DAP. (dog-appeasing hormone) 

“The manlcturer nics that this nit mics 
the appeasement phemmones, which female days 
secrete comfort and reassure their nung puppies 
Latel indications for ws incl calming does durin 
sev situations, soc i tuners reworks, 
visits hy strangers, ce moving the dag ta new en 
romene Ie isdispensed va a plugin dis 


THYROID HORMONES 


The thyroid land is made up of ewe lakes (one on 
each skle of the tnichea) and is located eat the 
‘thyroid eartilge ofthe lryns: Micrscepially, the 
yroid  compne of alice dha, tiation 
by TSH fom the anterio prutary, prexhice two 
metabolically ative hormones. The thy syathe- 
ser these honmanes by ft tapping ie fom 
the Hou ara hen casein the Wade 9 sine, 
The tine is combined with the aninn aca rye 
sine to form (through several intermediary steps) Ty 
tnd TT scorer es he the active forme the 
cellular evel. though both Tsar Ta te released 
from dhe tye gland, some the Ty boner 
tw Tyaferrekewe. Ty. lo call Ayosine, found 
‘higher levels han Ty in euthyroid animals, 

“Thyroid hormanes connol many events the 
toad Ancling metabolic rae, growth and devel- 
fpment, body temperature heart ate, meabolian 
of nutrient, skin colton, reseance to infection, 
tnd others. Tw abnmaltis of thyroid function 
thie are encountered in veteriury medicine are 
hhypothyrouian and hypeetbyrosm. 

Hyperthyroidism i noted most often in dogs and 
is characterized by letharey, cold intolerance, dey 
hair, and bradycardia. Hyperthyroidism n> 
‘countered mote often tn older cats and is accom: 
nied by weight los, increase appetite, restlesnes, 
hhypereccitbilir, and achyeanlin. Diagnosis of 
thyroid conditions is made by observing clinical 
signs anal by measuring serum fevels of Ty asd Ty 
before and afer TSH administra 

‘Goiter isa eseiion that caused by iade- 
quate levels of ied in the diet. Lack of tche 
ssmes the thyroid to he unable ro proce Tue Te 


‘The thyroid seems to increase its ourput by en 
laeping, often toa sz that can he palpated and ¥- 
ssuilonl. Goiter # almost nonexistent i aninals 
receming a comuerial det 


a 


“Treament of hypothyroid consists of supplemen- 
tation of thyrol hormones cn a daily bas. Clinical 
‘gr anally resolve than sor ete of treatment 
twiction, bur Melony therapy bs sated 

Thyroid hormones can he extracted from thy- 
‘id lands of can be prepare synthetically, Punt 
‘ation of the animal source harman dificult 
ana has led ta dhe comin use of syruhetie pal 
‘ucts. Synthetic thywatine (T,) 4 consiered to be 
the compound of choice in the eeatmnent of hy 
thyroid, Ty produce are recommended nly 
sehen a poor esponse 0 Ty ecu, 


Levothyroxine Sodium (T_) 
Levothyroxine ts ayitheri evo isomer of Tey 
the compl of choice forthe teatment of y= 
hyo (all species, 


Clinical Uses 
Levothyrenine 6 used fr the treatment of by: 
thy conditions 


‘Dosage Forms 

|, Solonine. Levothyroxine tablets, approved for 
dows 

2. Thywo-Form. Levothyroxine chewable table, 
approved for dogs 

3, ThyrL. Levothyroxine powder, approved for 
hones 

4. Nuseed T-4 Chewables Levy osine chew: 
able tablets, approved for dogs 

5, Thyro-Tab. Levuthyouine tablets for dos 

6. Equine Thyroid Supplement 

7. Thyme Tablets. Levuthyroaae tablets for dows 

8 Synshoid. Levorbyranine lets approved for 
humans 

9. Leventa. Levothyroxine i a small-vohume 
Uigua form 
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Adverse Side Effects 
“These are rare when used according to recommen: 
dhtions 


othyronine Sodium 

Liothyronine sediam (T,) isa synthe sat of en- 
dogs Ty. Ts ts mot the compound of chosce for 
the treatment of hypathyroutsn. Kt may be wef 
however, in eases that do noc respond well to Ty, 


Clinical Uses 
‘Ty treme for the treatment of hypwehyrotlin in 
«aves that respond pooehy 10 Ty, 


Davage Forms 

1. Cytubin Tablets Liothyronine sadam ables, 
appeaved for dos 

2. Chrome, Human label 


Audvere Sie Efects 
‘These are jwtubly minal with cara we 


Thyroid-Stimutating Hormone 

‘Thyrotmpin 4» puted form of TSH obtained 
fromm the armerior peta i carte feb wwe aan 
ln the cages of hypo yaoi, 


Clinical Uses 
Inyeternary medicine, thyratopin is sed for dg 
‘vs of primary hypothyroid in the TSH sine 
tion tes 


Drage Forms 
1. Derrnathyein. TSH approved fr use in does 
2. Thywopac TSH appeoved for we in humains 


‘Advert Side Effects 
Allemsc reaetions may accu n animals sensi 
ovine protein. 


a 


‘Treatment of hyperthyroidism is directed at low- 
ering Blood levels of Ts and Ty. This ean be ac- 
complished by destruction or removal of the 
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overpreducing thyroid or by blocking of hormone 
production. The thyroid can be removed sutsi- 
cally or destroyed with radicactive iodine. Drug 
therapy ts block horaone production can be ef 
‘ecrive but is continuous and is nor curative. 

‘The ewo anriyrod drags used most often are 
methimasole and carhimazule, These compounds 
are wed for longeter therapy and for presurgical 
(pecparation of patients, Hypemhyroid cats ae alien 
‘high surgical rss, primarily because of tachycardia 
and other potential cardiac abnormalities, 


Methimazole 
Methinasole is a compound thar interferes with 
‘incorporation of fine into the precursor mole- 
cles of Ty and Ty. Ides st alter ey hat 
somes already reletse sts the hhenltea, 


Clinical Uses 
‘Metharasle ts wed forthe treatrnent uf feline hy> 
perthyrualin, 


Dosage Form 
Tapazole. Methimasde gblers (human appre 


Adverse Side Effects 
Those inhale anorexia vomiting, and skin eruptions 
Kittens shook he placed on a milk eplcement fer 
receive coletrar fan mothe on methine 


Corbimazole 
Carbimassle is 9 product similar w methimazole 
that eed in Canada and other countries. Most of 
vhicdrae converted ty methine afer admit: 
larson to the cat. 1¢ ahi the syathesl of 
synod hormones 


Clinical User 
(Conbimascle fused fie the treatment offline hy 
perthyrodian 


Dosage Ferm: 
-Garkasile: Human label 
2.Neo-Cartusole. Human label 


Adverse Side Effects 


‘Sale eters ae mila a hone of methimisle 
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Ipodate 
Tpodate ts an omlly administered. ndiopauc, oF 
szmic inline compo that is thought fo init 
the conversion of Ty 10 T 


Clinical Uses 
Tpendte may be help i the treatment of hyper 
thyeokis in eats tha are noe tolerant of meth 
sole or carbimazole. 


Propyithiouracit 
Propylihiourel has been wed as an antichywoad 
Ag ut considered dangerous fr use i eats he 
‘aun of potential heniatokge complicate. 


Radioactive lodine 
Radioactive tc (1-131) muy be giver otra: 
ronaly to destny overpnsdutive thyroid tse. 
1F13L concentrates in che ehyroud, where i remains 
and descoyy thyroid tue. Ths method has appeal 
ecae 1¢ performed only ence and ¥ not expe 
etal strefal to puters. However. mnt e done 
st facllities thar on handle radioactive materia 


Propearsol (Inderal) may be ase preoperatively 
to treat the tochyeana asniated wich Iyperthy> 
roo in cats. 


“The pancrem proshices two principal orrenes 
special cells of dhe let of Langerhans: sin aad 
slucayon. Insulin is produced by bea cell, and gla 
ago is produced by alpha cells. Inulin cases a 
decrease in blood glucose levels and wlicazon peo 


mores a increase. Only isin sed clinically 

Unsulin facilnans cella upeake of glace and 
seorage in the form of gyeogen and ft fe inhib- 
its the breakdown of fat, protein, and gyengen into 
forrns hat may Be uses enerey sources Forth, it 


promotes synthesis of proven, fatty ach, and ly 
‘sagen. In the absence of inalin, the Bel cannot 
se glace and must break down its own fat and 
‘protean that can he wed fr ener 

Diabetes mellitus isa complex disease that re- 
‘sakes rom inablity ofthe beta cells ofthe pancreas 
tw preduce enough insulin ot from altered insulin 
setlon within cells Diahetes ellis thar resalts 
‘rm iadequare secretion of insulins called ry 
oe inulivdepndene, diceres melts. This 6 the 
‘most exon type if dinheres mellitus in dogs and 
ace Draketes melts that ress fron resintance 
‘of tiswe to the action of insulin called ype Uo 
‘suminslin-dependent, diabetes meltius (NIDDM), 
NIDDM rate in dogs but is occasionally encoun 
tered in cat 

ch (orm of diseres ellis evenly cause 
solpdipia, polyuria, polyphagia, and weight los, 
Unteated dinkeres mellta proceeds tothe condi 
‘en called dake: Aetoaidos, ny which Fea fa 
metabolised as a aubstitte energy snnce- Meta 
liam f boy fa esas in accumlation of byt 
‘of this proces calle etme foes, which promote» 
metabolic acho that ca Sead we death 

Recane bho glacise vel ca he nctewe by 
comiconteroih, epinephinine, and pnyesterone, 
these drug should be given wich cation to diabetic 
svimals. Suen changes im diet and exercise level 
shoul ahs he avd hecause they can alter Ha 
tlvcone levels and cause an inblance in the ral 
‘ft ta glace, 

Tasulin i not efecive when given orally be 
cate the digestive tract Breaks down the protein 
soleil tore ica be abs. sul sally 
1 adeninitered by aubewanccus iajcton, How: 
cevet Sime forms may he given intavenously or 
{ntemusculrly. 

‘Sources of inaslin have traditionally inched 
beef or york pancress and prepurations canting of 
1 pune (pare beef source or pare pork source) 
form ce a combination beefpork for, The beet] 
pork form is best sited ro the treatment of diabetes 
‘melitus in dogs ar ears. Pork insulin is very close 
tm structre to dog and buman sesulins, wheseae 
beef insalin i very similar to cat insulin, 

‘Moet human insulin prxducts are now prepared 
through recombinant DNA oe symthetie proceses 
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Only one animal labeled product is currently ap- 
proved for we in the United States. The availbil- 
Ay of insulin pradocts is subject change, aad 
technicians should always consult curent iafors- 
tion when dealing with dabesic patients 

Tnulin concentration is meanired tm. units of 
ulin per mullite: Jes ayallable in concentra: 
toms of 40 (U-40), 100 (U-100), and $09 (U-500) 
(Uf AIL products for buena we are U-109 eae 
centrations. 

’A U-40 concentration makes lministering the 
small amounts of ili cede feats al sl 
sky much easier, When iosulin i deswn ints the 
‘yringe, each mark on he syringe bare denotes 
TU of insulin, Drawing up 5 U oma scale of 4, for 
examples easier than drawing up 5 U on a sale of 
100. Siall-volume U-100 syringes are available, 
however to facie administration of snl doses 
1 U100 sli. 


‘Table 9-2 Insulin Syringes 


U-40 syringes must be used with U40 insulin, 
and U-100 syringes must be used with U-100 insi- 
lin. Table 9:2 lst the availa insulin sy 


InsuUN CLASSIFICATIONS. 
Train is ually cased scoring to its ration 
‘of action as short ting, intermediate ting, oF 
long acting. Shortacting insulins include regular, 
Iso and aspart NPH. PZ, and Lene are terme 
-dae-scting insulin. large and detemi ar long 
acting prnducts (Hess, 2006). Two different forms 
Se sometimes cone in the sine preparitio. 
‘Soe Table 9.3 for a pata ting of insulin products 
tw each category. Because insulin praducts and clas 
sitions tend to change perio, the techn 
‘con involved in treating dnhete anions shookd 
heap up with current litereae on the 1p: 

The onset of effect and toe of aunistation 
ave other mportane characteristics of insula 


Name and Manufacturer Insulin Needle Gauge 


Needle Size Packaging 


‘al Syringes 

8 Maroine WV 100 2 
BO Matofine vs100 z 
BO Merotne W uso » 
vr Ez eet vsi00 u 
Coram 2 et v100 28 
Monoject Ura Comfon 38 U+100. 28 
Pharma ast 100 Bt 
Teno vi00 3 
Teruo u100 z 
0.25 ml Synge 

Terumo wsi00 Fy 
0.3. Syringes 

BO Microfine N v100 

Carn 2 lect w50 

Monciect Ura Comlon 28 W100 

Phama ast v100 

Jenmo 100 

Terumo w00 

2.3. Syrinaes 

BO Mirofine W v0 28 


eiech 100 (10 pads of 10) 

Sach 100 (10 pads of 10) 

heck 100 (10 pads of 10) 

Woeeh 100 (edly wrapped) 
Seeeh 100 Geil wrapped) 
yeh 100 or 30 (edvsualy wrapped) 
woah 100 (10 pads of 10) 

ach 100 (ieidually wrapped) 
vy 100 (cividualy wrapped) 
Waech 100 (cially wrapped) 
yee 100 (10 pads of 10) 

lech 100 (eidually wrapped) 
vnech 100 oF 30 (nddualy wrepped) 
nie 100 (10 pads of 10) 

Oech 100 (wily wapped) 
ech 100 (cidully wrapped) 
‘yee 100 (10 pads of 10) 


Fam Recon ME: inal in ngs bs Kak RW, Brags J, et Cave ey thy Kall 


nial prac, Pale, 190, WB Serer os 358 
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‘Table 9-3 Insalin Products Commonly Used in Dogs and Cats 


Brand Name Generic Name Source uration Manufacturer Concentration 
Fumulin Regu insulin Huan combinant Short ‘chu v0 
Novela 8 ‘Novo Nowdsk 

Human NPH ueman recombrant terete Luly ve0 

Nowalin ‘Now Nowdsk 

Vesuln Lente Pork riemedte Intent vao 

Poet FD. Bee! 90%, pode One aerate DEK ua 

Lantus laine Hisnan eecombnant fiernedte to lng Avene vs00 


reparations to be considered Foran in-epth di 
fussion of ulin forms ond charsctenstes, other 
references shook! be conse. 


‘SHORT-ACTING INSUUN 

Regular insliofispraspart. Regul insulin 9 
fastacin isi that A make fo 2M ssa 
crystal; fi cea solution that may he dni 
fered intravenously, ineramuculaly or subeurane- 
‘aly Its used mally to eet diabetic hones 
tual Hoo! glucose levels are rece an the an 
mal is aerabolcally stable. At thar tine. she an 
ral 4 usually wwitched tow longeeacting fem. 
[Ligp and aspre inline are nor wed im dos aad 
«ats this tie 


(Clinical Uses 
Regular, spy and aspare insane are wed primar 
Aly forthe treatment of diabetic Ketnebont 


Davage Forms 
Many products approved for humans are available 
Following is» purial listing: 


1. Hum R 
2 Novolia 
5. Humalog 
4 Novolog 
5. Apidra 


Adverse Side Effects 
‘These usualy are related ro overdose and may in: 
luge weakness, ata, shaking, snd seizure 


‘ot requred by libel on the newer 
retngerston probably enhances storage 


ITERMEDIATE-ACTING INSULIN 
NPH (Neutral Protamine Hagedorn) Insulind 
PLL (Protamioe Zine Insuli)/Lente, NPH sos 
lin ta cloudy suspension of zine isolin crystal 
and protamine zine. Protamine (x fsb protein) 
and sine poling the abortion and activity 
fof the praduct. These insulins are longer acting 
tha regular insulin. They are commonly used fo 
the control of uncomplicated diabetes in dogs 
and eats. Lente sulin. i similar activity 0 
NPH insulin but i made without the ase of 
protamine 


Clinical Uses 
NPE soln sed in the tretment of uncon 
cated habetes melas, 


Dosage Forms 
A partial sting follows: 


1. Humalin N 
2. Nowlin N 
3. Vesa 
4PAVer 
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Adverse Side Effects 
“These are similar to those of regular insulin. 


Technician’y Notes 
|. Resspension, by gery roling the both re 
asabekoe te sa x eon om be 


2, Stove in te manner of ep.ar sun. Do not 
froze, 
3. NPH insulin usualy adrinstored ance 2 day 


Lonc-AcrING Insutn 
Glargne (Lantos) wos detemie (Levemi) insulin 
ae long-acting insulin with a human label Lats 
1» muketed as 2 peakles insulin, Care should be 
taken to void confising Lantus and Levemie with 
tether clege ulin, 


(Clinical Uses 
‘Glargne wed or the tentment of uncomplicated 
abet melas 


Davage Forms 
[Lant. Clear, long-acting glagine iri 
Levemir Clea, detemir inl, 


Audverse Se Effects 
“These are similar wo thom of regule and intermed- 
tesncting insulins. 


Technician’y Noter 
‘Hurl L, Human U, Metin repuepovk ns, 


and lets 11NPH pot insulin were decotinud by 
Eb Llyn 2005, 


Use oF Insuun PRooucs 
Technicians who are coursing chiens shout dhe 
use of alin pchics shoul take ereat eae %0 
become thorough fama wah the paces 

ane unig. The onset of ation of varus isin 
prodocte can vary fom a few mutes 0 4 ew 
Kos Peak activity time and srt fatty 
can alo wary pray erween pcs. Eset 


Jevels and cating potters may influence insulin 
activity: An overdose of insulin can Tead to various 
Segre of hypegsemia that produce clinical sens 
‘aniging fon mld weakness ta coma. Clentsshould 
bbe shown how ro give subcutaneous injections of | 
‘insulin, and they should he giver writen instruc: 
tums akout monitoring inulin response wd mak 
tng appropiate adpntments Tips reganting the we 
‘of tnsalin products follow as Techauctan’s Noces 


Technicians Notes 

116 su best feed the anal 30 nutes 
beloe givng the insur injection 

2. Rll “doud}” mss between your palms; do 
rot shate 

5. NPH insulin shoud oat be mined wih any Lee 
‘sulin 

4.1055 the opnion of somo people that insulin 
‘oud be Gaposed of aes $0.6 oF 100 ye 
tome 

5. jection tes shouldbe rotated 

6 Chen should be ade 10 uve insu sytnges 
only once. 

7. Aisa moderate esting fom a3 
‘overdose can be bested by feeding the aril or 
cries Karo HT, 


Oral Hypoglycemic Agents 

‘Oral hypoglycemic agents such a the slonylan 
ate extensively wed in human diabetic patents 10 
‘contol type Tt diakeres melitur (NIDDM), They 
Ihave bite appurenteffectivenes in diabetic dows 
‘hac euy be uefa i sme cts with type Mutat 
Drugs in sis category include lipiide (Glucotol) 
and metformin (Glucophage XR), 


= 


‘Seven drugs such as cortcosierids, epinephrine, 
and progesterone incidentally elevate bled wlucoxe 
level Two products thot ae mere for this pur 
ese, however are dione (Proglycem) and oc 
tweotide (Sandostatin), These are wed to treat the 
lowe Hood slucne levels associated with hypetsecte- 
thon ofl that occurs ror the het ells 
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of the pancreas (insulinoma) im dogs and fers 
(Plumb, 2005). These products act by inhibiting the 
release of iol fom het cell the pancreas 


HORMONES THAT ACT AS GROWTH 
PROMOTERS 


: = 

The factors that cont gmt, fod efikeney, ard 
fomeas compusition in animal iavelve a complex 
Interelninship Fetween genetic. metabolic, and 
arnomal enecarians that are always aly 
denon. I publ, however, 10 anctease get 
(Weighe gain) in ruminants by administering vex 
steroid hormaines(estogen estos, of FREE 
ce) ,ayheti nerd hermone mak (tenbokone, 
‘certain nonatemaal heemne anakyes (rane 

“The primary ex sterond ust gromoee weight 
sin is estrogen (etraal. The mechanisms 
by which estradiol promotes weight gain include 
(increases water tenth, (2) increased pein 
syarhesis, (8) serosa far depenition, and (4) pe 
sible increased relewe of growth hormone (hovine 
somatotrpin) 

“Testosterone used san chew etal 
some growth peomotion proce hecane 48 a 
anaballc agent in isla! heeause a second comm 
ponent in the compound slows down the release of 
‘tral and prokong ts fective le pun 

Progesterone is ho abled growth promiters 
to slow the releae of estradiol. [append bas 
ale anabolic effect fis own, 

‘Trenbolone is a synthetic anabolic agent that 
trmproves fed effcieney snd promotes weight ain 
Jn steers [suse asthe sole agents some roweh- 
Promoting preparations 

Zeranol is an analog of a natunlly occurring 
Plan estrogen that ineremis fed eciency protein 
synthesis ander te. 

“All of che growsh- promoting produc for use 0 
cattle andl sheep ate prepared as comprenes pelle 
tha ae implant in the subcutaneous tue ofthe 
hors, mille died of the exe (Figure 9-5). These 


1 
Ress 
hs 
al 
od 
man 
Sot pyr 


pellets are designed for use with cortesponding 
raced devices and should he implanted with love 
antherence wy prstct instructions (fire to do x9 
‘ha vari of Feral lw in sae cases) 

‘The growth-pomotion products are considered 
Jhere as » group and minimal information pro 
vide about each prot. 


Clinical Uses 
‘These drugs are wed to promote fea fcc and 
weight gain in calves, steer, heifer, of sheep 
(Gepending om the proce) 


Dasage Forms 

1 Synovex C. Estradiotprogesterone implant for 
‘ein calves older than 45 day 

2 Symaves H. Eaeadoltestntenine inp for 
te tn ees 

4. Synoves S.Exradiol/testosterone implant for 
‘ein ters 

4. Conmpantoe.Estratilimplant for we in steer 

5 teaplas H. Enradulesusterone smplant foe 
we in hers 

6-Implus'S. EsradioUprogesterone fe use i 

T.CALF-l Inplao. Pragesteronefestradiol ine 
‘plane fr calves alder than 45 days 

8. Fpl H. Trenkolone implant for use in 
feedlot heer 

9. Fiaplic'S.Trenbolone apa fo steers 
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10, RevslorS. Trenbolone and estradiol aplane 
forse in feel steers 

11 Rago beef ett implant. Zea npn oe 
we us yrowing cate, feodloe hers, eallor 
steers and suckling and weaned calves 

12, Ralgo feelin lamb implant Zero plane 
for fee ams 


Adverse Side Effects 
‘These may inelule mounting. elevated tal heads, 
rectal prolapse and udder development. 


Technician'y Notes 
1. Most rom promonng implants shouts not be 
en to animals nended or beecing purposes 


to dai cate 
2, Product set snsbuctons for these prac 
shoudl be ead ard fllowed carey 


‘Growth Horm 
tropin, Bovine G 


Gath hormone, abe call somaaioopin 3 or 
mone produced bythe aneetoe peur. kfc 
before the onset of puberty ttle growth. 
Intel ehroughou Mew promote anatoe te> 
Ity (eae 40 Increase pretest). le fa hee 
shuwa fo increme growth rate and fed efficiency i 
farm animal, Many ofthe growth-peomoring agents 
liste in the previous section may wrk by stmt 
lr the release of somatorn pio. Sate 4 4 
potent stinalatr of mule pcducion as wll Chins 
‘f20% boost in mill production in hairy cows have 
hoon mie after abminstation of somatotrpin. 
The FDA apprivel a recirabinant (geneticly 
engineeral) bivine seenaropin (BST) fr cane 
ial preduction in 1993. This product, Posie. i 
‘manufactured bythe Monsanto Ca. Is atket avail 
ability has sucked incense debate amon certain 
araups. Some dry palaces ave oppened Hs we 
because of thei fear the increase pricron would 
dive mill pices down and reduce theic overall 
‘come. Ober anups have resist the we of BST be 
‘ene theirconcem ast roar of the heme 


1 mk products even though the FDA has stated 
shat elk from cows receiving BST is completely sf. 
Paap who abvocate the we of “organic” oul pra 
‘ens may oppose the use ofthis prac, 


ANABOLIC STEROIDS 


Anabolic tis are serous thar pale tse 
building (anabolic) eet, Testosterone isa natunlly 
‘ccuring anabolic sted that prodaces masculin- 

tion ay aldion to ws anakulc fects. Sythe 
anabolic sted ate designed 6 peeven st ab 
‘ulining ects. 

Anabolic sterol administration causes positive 
nitrogen balance and reverses pruceses that break 
down tinue: Am increase in appetice, weight in, 
improved overall condition, an recovery are pror 
sored. These products are lel for clinical use 
tn dogs cats nel hones for anorexia, weight hist 
‘and debian. tn working animal, they may be 
hed in caer of overwork ot overtruning, Anabole 
seroids ako promote red Hood eel formation and 
ave used to ret some forms cf emi. The relict 

inert for commonly ued proce states that 

anabolic dherapy intend petmully ay a al 
Junct mother specific ad supportive therapy, = 
<chading nutritional thera” 

Because of the puter fr abuse hy toy 
‘em and other athletes, the FDA has now clawed 
tnabulic teride a CHU contollad whtances 


Stanozoto! 
‘Starwozdol 6 an anabalhe sterol hac his been 
‘ound to have an unaual putters of biologie at 
ity in thats anabolic effect far outweighs its weak 
androgenic influence, 


Clinical Uses 
Stanosololi¢ wed for the treatment of anorexia 
<Sebltation, weight loss, overwork, and anemia. 


Dosage Forms 

1, Winatol-V. Seance sel suspension for 
{ection in dows, cats and horses 

2. Winarol:V. Stmccil tablets fr we in dogs 
andes 
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Adverse Side Effects 
‘These may inchide mild androgenic effects after 
prolinged use oF ovens 


Techniciar'y Notes 

| WinstolV should nat be dn pregnant dogs. 
mates, o staons 

2. WinstoH shoud not be gen to horses 
tended for food wse= 


Boldenone Undecylenate 
Boldenone undecylemate i steroid exter that pos: 
sesses mithed anbolie activity and minimal 
amount of andoysnie activity. IA kee for we 
ww horses 


Clinical Uses 
Bodenane undeeylenate nets av an ail inthe eat 
‘mone of debilitated horses 


Dowage Form 
xu Bollenome injection fe horses 


Adverse Side Effects 
‘There inchile wodrogenic effects uch a» overae 
reatvenes 


Technicion’s Notes: 
| Boone sald not Be used in hones 


‘enced a= food 
2. Boldenone should not be used in salons tn 
‘eegnant mates 


‘Nandralone Decanoate 
Nandsolone decancare 4 an injectable anabulic 
‘evo sold under che hasan lake] Deca-Durabolin, 
Ineghbits activity similar to thot ofthe ether ana: 
bie agents 


REFERENCES 

[Bosh DM: fg ther fv ein Bathe 
TDA date Saal! animal chisel pharmacology, 
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REVIEW QUESTIONS 


‘Describe the relationship eeween onal se- 
Teasing ferns, pic hoemsnes, and the hoe 
ones pale by specif rises or ghands 


2, Lt the major endocrine elas 


3, What are the reasons for wing hormonal 
therapy in veterinary meine? 


4, Enders hormones are toe dha ae 
praxluced There 
exogenous hoerones oe fom 

45, Where ithe pituitary gna lecite, ana what 
‘es function? 

Describe the diference herween » negative 

sad nitive feedback contr mechani in 

the ennksne hystem 


The leave of oxytocin by the posterior pitu- 
sear controlled through the 
———______ mechan, 

6. GK ir clashed ww 


9, Hormonal prodhict wth “pest” in hele ame 
sre che ag 

10. List hyve potential wes ofthe protanins 
‘veterinary medicine. 


11, Haman skin contact oF injection with prow 
‘lari ar be serio health ek 
‘women onl 


12, Before wayne ean exer its effects on the 
‘ters, the uterus mus fst he prime by 


ial . 
13, What precautions should Be ten before oxy- 
tocin i administered? 


14, What two active hormones ae roauce by 
the thy gland? 


15. Lae two drass used inthe treatment of hypo 
hyratom, 
16. Lise the thiee major eases of walin 


17, Which form of insulin wed in the treatment 
of diabetic hetoacinls 


14, Which form(s) of sain must be resuspended 
tefore administration? 


19, Whar are some sens of isin overhne? 


20, Growth promoters generally should not be 
swe in areal sensed foe 


‘Why are aaa wevoil clasiied ay con 
trolled substances! 


‘are odor released 
{anima that fluence the behavior of 
ther animals of the sate species 

25. Whar precautions should he eaken by pregnant 
‘women when Regu-Mate i administered! 


24. Why was synthetic DES Faeved for use in 
food-producing anamal 


25. Pestaglondin causes Ips ofthe 


atthe end of 
‘emaney ovat the end of dest if 
regnancy does not occu, 

26. Endometrim lines the 
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28. 


2». 


u 


A hormone is ome 
that results in the production ofa second 
hhormene within a target ghind. 

a. gonadotropin 

bs euthyroid 

«topic 

A. myotibit 

GnRH is produced in the 


a pancreas 
bs thymos 

«thyroid gland 

A byporhalams 

All the following drug are gonadoeropins, 
exept 

4 estralol eypionate 

bi. Chtorelin 

Fact 

A Feragyl 

Androgens are female sex hormenes prskced 
Jn the ovaries, adkenal cortex, and testicles. 

a. Tiue 

I Fale 

Prostaglandins are group of naturally occur 
ting, long-chain ftty acs that mediate 
vi halo evna i the od 

bs Fle 
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2. causes uterine 
a RegwMate 
1 Bowilene 
¢ Oxytocin 
4 Cystoretin 
33. Cortcesteroi are produced by 


{the thyroid gland 
bb the adrenal cortex 
the kidneys 
‘the hyporhatamnas 
34, Pheromones ate 
released by an animal that influence the 
tehavior of other animals ofthe sume species 
a hormones 
1 gonadotropine 
 steroubs 
dodo 
35. Levothyroxine is wed in the treatment of 


mall species 
& hypodieemin 

hypothyroidism 

« hypodlemia 

<b ypocatcemia 
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CHAPTER 10 


Drugs Used 
in Ophthalmic 
and Otic Disorders 


LEARNING OBJECTIVES 

Ae stung hs chapter, yo sl be ae 

1. Describe the clinica indlcatins for common opbhaliie and oti 
se 

2 Mlensy the diferent clases of ophthalmic aa oe agent. 


1. Menafy the possible adverse eactons and cantaindtetions of 
‘many commonly wed ages 
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[CLOseD-ANGLE GLAUCOMA A type of primary ou 
‘coma ofthe eye thats characte by 2 alow 
‘anterior chamber and 3 nanow angle hat compro- 
‘mises fraton because the ss bocig the 
angle and is causing an increase in nsazeule 


‘7 oF sagging oh eel Many nes be 
‘anjnca s pany wsble 

JENTROPION A ong nad Ge, toward the omen) 
othe ee 


Giaucoma A group of eye donases characeied 
‘by nereaced wivocer pressure tat 
resus damage to the retina and the optic 


Kenarms Inflammation ofthe comea 
[MyoRusts Dision of the pup. 
‘OPEH-ANGLE GLAUCOMA A type of primary glau- 
‘cara ol the eye in whch the angle ofthe antenor 
hombes remains open. but fron ofthe 
‘aqueous humors grad reduced, causing an 
Inoease in naocuar presure 

ven The vse a et compres 
the ite cary body, and choroid. 

‘uve information ofthe wea. 


OPHTHALMIC AGENTS 


Atchough the sense of smell is highly developed in 
‘many animals, the sense of sight plays an important 
ule vals health and well-being: Cas rely 
tm excellent eyesight because they are animals of 
prey. This vey trait provides many eat omnes with 
Imuserment and laughter whew a string oa feather 
toy ts pled around the hove with a cat runing 
Febicad reap pure. Hoses rly om goes eve> 
sight to petiem their best for buwan companions. 
Police das, hunting dogs, seeing-eye dg. ard 
herd-working dogs rely on their eyesight 10 inter 
eet owner’ haral signals when working in the 
ek 

‘A gro cule examination includes an exami 
nation of the external oculae features (eyelids, 
sclera comes third eyelid fictiating membranel) 
the anteral ocular fetes (anterior chamber 
{es lens), all of which cam be seen without highly 
specialized equipment (MeCumin, 2006). Some 
ddog breeds (Shar-Pei, cocker spaniels Enalish bl 
dows. and others) are genetically predisposed to 
conditions thae may requie aungeny Two of these 
conditions are know 2: entropioa and ectropion- 

“Topical administration of eye drops or ointment 
te the most common metbou of tesement mmenlns 
Asner ofthe eye Tes the veterinary technics 


dry 10 excate the client by demonstrating the 
fpeoper way to administer eye medication, Proc 
fr ocular treatment ane wally availae asso 
tons or ointments. Drug penetration i one factor 

5 eternarians rust conadle when choosing # 
apical ophthalane agent. Topical agents ine mone 
really aberbod int the antec cham than the 
posterior chamber. For this reaion, these agent 
have limited we in posterior eve dander, Sjtemvic 
agents ay he more effective: Lipd-mluble agers 
readily penteate the corneal epithellamy and er 
thelium Layers Worersoluble agents way pene- 
trate the comes! stoma layer (Fgute 10-1), Most 
topical oplthalme medications euie several 
rlicitisns per diy became the eye continues 
secretes was that wach away the malicaion, Chat- 
iments tend to necenitate lee freuen applications 
than do drops. However, ointments may Bur 9 
animal’ vison for a short penn after application. 
(Ghent edecation is invahable during treatment of 
an eye dioeder 

‘Clients placing telephone calls the veterinary 
hospital to dacs potential eye problem ina 
ent showkl he mule to realize that these tations 
say be considered an emenency. Unfortunacel, 
some clients tnd to lt an cular problem pores 
tovacrere stages before tatment ie sought. Veter 
ory technictane shld rend clients th ania 
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have only 1 eyes, snd he importance of vision 
should not be misuse 


Myuriatic agents ate used 19 dilate dhe pupils 
(Figure 10-2). This neon fllttes examination 
the posterioeseyent andthe fandhe ofthe eye. 
Cyclopleyie gents paralyze the accommodative 
muse of theellary boy In some cases, this action 
sa mise pain anwcieed with elley sens 
‘These agents often are used hetee ml afer oph> 
shale angry 


Phenylephrine Hydrochloride 
Phenylepbrine hyleschloride ts weal 1 praboee 
smydeass but does noe proce eyelopegia. 


Clinical Uses 
Phenylephrine HCI + wed sn the evaletion of 
uveitis, elaucoma, or seers ral may be ase 
efor conjunctival surgery to reduce hemtorthage 
fe may be wed in combination with aopine before 
Cataract of inteascular surgery It can be wed 20 
sletect the prescnve of Horners sndrne 


Davage Forms 
1. Mylfin (human label) 
2. New-Synephrine 


Adverse Side Effects 
These inchale local discomfort afer appcation, 
Frequent use may lead 0 indlamnaion. 


Technician’s Notes 
Pheryephnne HG & also used in cough prepare 
tons bt ta ght concentation, 


Atropine Sulfate 
“Astopine sulfate one ofthe ophthalmic agents 
thar &s most commonly used mo produce mydriasis 
and cycloplesia 
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Clinical Uses 
Atropine sulfite ts we for refraction oc foe the 
treatment ff acute inlammatiny cumin of the 
anteron weal ect. 


Dasage Forms 
1 Atwphate 
2 Atropine wllte 


‘Adverse Side Efects 
‘These include sivation- Atropine & contin 
cited plcoma seul kertaconjunctivitis sicea 
AKCS ov dey eye), 


Homatropine Hydrobromide 
Homatmpine hydobnimile praxhaces onetne 
tnd cycles bur i fess poten than atrune 


Clinical Uses 
Homatropine hydrobromie x wed for refnction 
snd for the treatment of welts. 


Dawa Forms 
1 Homntrocel Ophthal (human labet) 
2 sopto Hematropine (human abel) 


Adverse Se Ejfecs 
“These are the sme wt for atropine. 


Cyclopentolate Hydrochloride 
Cyelopenrolace hydiochlonide preduces yds 
ad eyelopea, 


Clinical Uses 
(Gyclopennolaee hyevchlorde ke nef efiacioe. 


Daowage Forms 
1. Cyclo (horn abel) 
2 Penola 


Adverse Side Effects 
“These are the sine for atropine 


Tropicamide 
‘Trepicamide is @ rapidacting mydriatic thar bas 
Jews cycloplesic effect than the previcesly men- 
tioned dass. 


Clinical Uses 
“Tropicamide s wed for ocular fundus examination. 


‘Dosage Forms 
1, Meinl (human Label) 
2. Opel 

3 Tropscacyl 


‘Adverse Side Eiects 
‘These include local discomfore afer application 
and salvation. Coneraindicatins are the same 23 
Aor aropine. 


Epinephrine 
Epinephrine ts administered topically and avail 
hte ae epinericine ana dipivaly. epinephrine 
Dipwvaly epinephrine readily penetrates the cor 
real harrier and converted 1 epinephrine in the 


Clinical Uses 
Epinephrine suse to reduce inocula pew, 
‘peosice mydriasis, oral in the diagnos of Hom: 
cers edrome 


Diage Forms 
1 Eatin human label) 
2 Epenal 


3. Glawcen 


Adverse Side Effects 
These include kel iritation, Epinephrine i con- 
traindicated in closed-angl glaucoma. 


= 


Miceis pradce pupillary constriction, These digs 
fre commonly wad aa the teatient of ches 
‘opesvangle glaucoma, acute and chronic cloved- 
langle elaicoma, and some cases of secondary gla 
coma. Mister reduce intraocular presire by 
tnereaing the uso of aeons harm 


Pilscarne i a cholinergic drut that i commonly 
‘el t teat chronic open-anle ela 
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Clinical Uses 
‘These include stimulation of fear prodction in 
some cases of keratcunjuntivitis sea, 2 well 3s 
the emmenc of glaucoma. 


Dosage Forms 
1 Pilpic 
opto Caine 
3 Puose 


Aldverse Side Effects 
‘These inhale local eionion ard dient. Re- 
peated use may ene vorinng, dates, aod sal 
thon, 


Demecarium Bromide 
emecarium bromide i posent cahammate inhib 
tor that can reduce intrcular pressure in dogs foe 
tp 1 48 hours 


(Ctinic User 
Preventive managment of the contralateral eye 
after dlagnois of acute glaucoma inthe other eye 


Davage Form 


Humaesot 


Audverve Se Ejfects 
Lal ication ofthe eye woe svat, een 
tg ad caerbes 


Carbonic anhyse inhibit reduce intraocular 
premure by decremin the praicion of aves 
Thue These pnhet, smiley to those previely 
mentioned, are wed to conml glaucoma. Homevet, 
seme are avinistered rally o¢ intravenously rather 
than topically 


Dosage Farms 

1, Dichlorphenamide (Daranile—uman label) 

2. Acetiolamide (Diomo—human label! — 
available in inyectable and oral forms 


3. Methasolamide (Nepetane—hurman label) 
4. Doraolaide Trosope—human hae) 
5 Beinslamide (Azopt)—topieal agent 
6 Dorsdamide Trsscpe)—ropeal agen 


Adverse Side Effects 
‘These inclode vomiting, diarhes, punting, and 
wrsknce, 


Beto-Adrenergic Antagonists 
‘The betaadrenengic Hocking agents used t treat 
dhucoms include timolol, hetaxolo, cartenl, le 
obunolol and metipranobl 


‘Timowot MALEATE 
“Tiosolealeae an ophthalmic ets blocker with 
action that reals in decreed production of ag 
us haemo, 


Clinical User 
Timo maleate ts wed a the contralateral eye oi 
11 dog wid primary glaucoma to prevent che devel- 
‘opment of Plater dicate. It reves intraccula 
‘peemure to sume extent hut ts nt affective sn 
the treatment of glavcoma. 


‘Dosage Forms 
1. Tamopeic (human label) 

2. Cong 

Adverse Side Effects 

‘Advene side effects are uncommon. See the Tesh- 
nici’ Notes Belen 


Betaroll a pectic herat adrenengle Mocking 
fagent that reduces aqueous humor production 
bby decrease cyclic enone monophosphate 
(cAMP) prodoction in the cary bos 
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Clinical Uses 
Tes wed for the reatment of glaucoma, pecially 
sn animeals with respiratery disease ve athena. 


Davage Farm 
Betopic 


“Adverse Side Effects 
arto those of cimolol 


Canreouot 
Carell is nonspecie alrenengc Nockine agent 
that reduces aguedis harmo production smalaly 
etal 


Clinical Uren 
‘This drag is primarily used forthe conn of pr 
mary hcoa i eats 


Davaxe Form 
cupress 


Aadverse Side Ejfects 
Stole eo those of mk 


Levonunovot 
Levabunolol a beta and heta-2 Nocker sear 
fo timolol but withour the potential for mpocaedial 
Hlepreion or eway eves 


Clinical User 
‘This drug may wed to treat glaucoma in feline pa 
tients wie ast 


Dovage Form 
Betogan, 

MeripRanotot 

Mecipeanulal & 2 comelective beta hlicking 
gv 

Clinical Ures 

‘This drug has been wed forthe wtanagement of 
saltaar neem yleecains a cat 


Dasage Form 
OptPranolol 


‘Sympathomimetics 
‘The symputhomimetics wed wo control glimcoma 
inchase aprackidme and brimenidine 


APRACLONIDINE 
‘Apraconifine 2 alpha? adrenergic agonist that 
In wsad to reduce aqueous humor pruction, 


(Clinical Uses 
‘This drug s wed forthe treatment of glaucoma, 


Dosage Form 
lope 


Adverse Side Effects 
May cone vouvting wea durhea in digs ard 


BRIMOMIDINE 

Brimonsine an alphacadrenertic agonist that 
reduces aqucous hormie practi and increases 
sagucous humor out, 


Clinical Uses 
ets used forthe treatment of lancom 


‘Dosage Form 
Alphas 


Topica! Prostogiandins 
Proscaglandan analy decrease iotaccular premure 
by increasing the ouflow of aqueous humor through 
the weal and scleral pathways. 


‘Dosage Ferm 
1 Laranoprost Xalantan, 
2 Bientepros- Lumigan 
5. Travormat-Teavatan 


‘Osmotic Diuretics 
Manwirou 

Mannitol ie an eamotic diuretic that is adminis: 
tered frravenusly in emersency situation to res 
duce inuavcular pressure 


Dosage Form 
Mannie jection 


pyrighted material 
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Adverse Side Effects 
“These include ic and electrolyte imbalance, nau 
ses, wommting,pulonmary lems, congestive heart 
fale, and tachyeanlia 


GurceRon 
Giycerol (lyeerin) is wm ommotic det that 
almieistered ally t rabuce tntrancule pressure 
‘emergency situations. 


Dawage Form 
Osenoghya (haan lel) 


Adverse Side Efects 
‘Vomiting may occur ater administration, 


Technicians Notes 
{Glycesl acs more slowly than mania 


ora! nee 


Topieal aneatheticn anesthetze the corneal suface 
snd are commonly wed 19 facilitate removal of a 
foreign body ot wrest allow the use of str 
ments ty mesure intrnocule pret, oe 1 aa 
the application of a hydophilic contact lens 


Proparacaine Hydrochloride 
Propurscaine hydrochberide & 9 commonly wed 
tupkalaethetie. Anesthesia hts 510 10 mites 


Dovage Form 
Ophthaine 


Adverse Side Effects 
These ae very uncommon. 


Technician’y Notes 

‘Unopened tes may be stored at oon) temp 
‘ure, but epened bots shouldbe regerted Ary 
ecolored solutions shuld be decane 


Ophthalmic solutions should be wanned (Le 
howe stored in the renigerater) eo oor temperature 
beter administration ina the patients eye. Thiscan 
be asad by solling che hore herwocn the pals 
‘ofthe hand or by placing the bore under the sr, 
sunt the desired temperature i achieved 


Tetracaine and Tetracoine 
Teracaine and tetracaine hydrochlonde are also 
wed for anesthetzing the comes, 


Dasage Forms 
1. Pontocaine (human label) 
2. Rontoeaine hydrochloride (human label) 


Adverse Side Effects 
‘Those include ination, which usally is resolved 
within a short period after administration, 


Technicias's Notes: 
(Dieret trom properacsine, tetecane mht the 
Bows of microorganisms, and aur should be 
‘ttanesd betove ay admaion 


=z 


Opluholeic stains are wed as diagnostic ake for 
detecting doeme inthe anteroe and posterior se 
men and in the nasolacrimal sytem. Fluorescein 
sti (esti) the most carmmcnly sed dye for 
the detection of corneal eptbelial defects: Throagh 
eting ofthe eyp with tenle ware or aline, dhe 
saa is allowed to cover the ee. The strip should 
tot he allowed to touch the caren. Excess dye 8 
rive from the eye with sterile eye wash, Fone 
ein stain water-soluble agent The outer (ep 
thelial) yer of the comme ia fat-aolube layer, ane 
the stroma just heneath the epithelium is» water 
sole Layer 1 the epithelium i ineact, the stain 
hes not adhere becae of ferences sl 

the eptheliam i eroded, asin the ease of 3 cor 
‘eal ulcer the stain guns acces to the water-soluble 
seroma, where itaeres and remains after the eye is 
red. Appearance of ucrescein stain atthe nostri 
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opening indicates functional patency ofthe nasolac- 
imal drainage syster 

‘Phenol rei atither stun use im the eye. The 
Phenol Red Thread (PRT) vst wed us mesure 
tear production inthe eye. The PRT test makes we 
of TS-anm-long, yellow thread that & wopregoced 
with phenol re The threads inserted int the 
funtival 3c foe 15 seco, Tents traveling tp the 
fhvead cum the ehead rd. The dstagce at which the 
color change occurs is mensured and is compared 
with normal valve, ain the Schirmer Tea Wt 

Rose bengal bance sta that fs we i che 
eye. Its used detect dead epithelial cells and 
‘rues, Ie has been found by some clinicians wo be 
twefil for detecting dendritic lesions aswecisted 
with vir keratitis in eats 


Technician’ Notes 

1, Do no low the urea stp w touch the 
comes Because tvs cul pole produce 9 
paver ct on ecm. 

2. hood ea to obtain a ene <x serge and 
tae the Nuveen sr into the syrnge bare 
Fit the synge wth see water ad rplice te 
plu. the Synge seer tes ure the 
toe tars elon py ernster to so 
tom ino the ee fr the stag proce 

3, Horses have song paleo muses an 5 
tobe wed ths species, may be neces 0 
have acter person hep the eyes speed 
agar the san nrodced eo he re 

4 Plorescen sins he a allowed ea to 
the fc. Ue cation to wpe aay excess Hare 
ce tan Beco Sher Ban pape owe 


coms Sins 


Collagen shickls are biodegradable contact lens 
shuped flim made from porcine or bovine collagen. 
‘They disalve ip 12 to 72 hours because of the 
raturlly occurring enynes four i tees 


Clinical Uses 
A collagen shiek! may be we in the restment of 
‘ipertcial comeal wees. 
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Dosage Form 
VeeSivield 72 


Technician’y Notes 
A topical ophthalmic anesthetic shoud be used 
before the shield placed onto the ye. may be 


Agents 
‘Antiviral agents may be ase to teat vial inc 
tions of the eye, such ws herpes simplex keratitis 
(eg fline ocular herp). 


‘Dosage Forms 

1 Koxuridine (Stoxit—human label) 

2-Tolursdine (Viren luton — 
Fraran libeD 

5. Acyelovi (Acyclovir ophthalmic vinta 
‘rolable ithe Unite States compounded 
ped) 


Antifungal Agents 

Antifungal agents ate wed 10 erat ophthalmic 
fangs infections such as mycotic Keraitis, mycotie 
endophthalmitis and Nepharodermatomyeess. 
Mycotie hertits cers unt cman Horses. 


Dosage Forms 

1 Natamgein (Natacye—hurnan take) 

2: eaconazole—may be compounded with di 
smethylsulcaade (DMSO) 

5. Povidone iodine—compounded to 2 0.5% 9 
1.0% solation 

4. Miconazsle—1% solution compounded without 
alcohol 


Antibacterial Agents 
Annibocterial agents are used oy reat supericil 
‘cular infections resulting fom bacterial orgs. 
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‘These drugs ate often wed in combination with 
ich other to provide bral apectrom activins 


1. cori is used rpelly to reat supe 
‘cular infections thar result pearly rom 
rum postive bacteria: often combined 
with other anboeteral agents such 2s neve 
sin and polynyxin B. 

2, Cioramphenical is available fo topical oph- 
thalmic administration and provides bod- 
spectrum activity. This agent i antagonistic 
with aminoglycosides. 

5. Gentamicin is used topically to teat conjunc 
tives cause by suscep bacterial agenes. 

4. Polymyxin B sulfite effective apninst eran 
negative organisms and ay be combed wi 
‘ther antibacterial gents co prvi oad 
spectrum aetivity 

5, Oxytetracyline sued to teat supefcal ou 
lac iectens ea proves bowspectuen 
rive. Keay be se in cobain its 
‘other agents uch a polynyain B, 

6, Neamyein provides hralspectrum activity 
tan often wed in combinseion with wther 
topical ophtbalee anaibyceral 

7. Fluoyuinaline optuhaliic annibiescs ane 
‘wed to ret established gram-negative comeat 
Infections 

8, Tabrmyein is wd for conto foe which 
gencamicin we 

9, Sulfcctamide 

10, Ciproforacn, norfloxacin, moxifloxacin, and 
slonacin are available ws human pee 


Nonsteroidal sntinfammatory drygs (NSAIDS) 
are used inthe treatment of uveitis. They are oem: 
‘monly used for postsurgical ilammatie following 
sac gery. 


Davage Forms 
1. Flurbprofen sodium (Ocufer—human late) 
2. Ketonslac eromethamine (Aculae—hurman babel) 


3. Diclofenac sodium (Voltaren—buman label) 
4 Saprofen (Profeoal—human lie) 


Adverse Side Eiects 
‘These are uncommon, but furbiprofen can cause 
Immuncsuppeession, 


Topical Corticosteroid Agents 
Comicomeroid agents are used to teat inlamm- 
tory conditions of the comes, is, conjunctiva, 
sclera, and anterior uvea. Topical comicostens 
Tae por penetration st the eyelid andthe pos 
terior segment of the eye (Plumb, 2005), They may 
bbe combined with anthacteral agents to manage 
‘cular infections. They are prepared as ointment 
for solitons. Common comicinteal agents for 
copithalinic use include yredniane, hydrocort 
sone, dexamethasone. betamethasone, frometh- 
‘lone, and Hurnedsne, 


Dosage Forms (Partial List) 

1. Pradoiolone acetate drope—human label 

2 Prednisone sium phosphate drope—human 
label 

5. Gentoxin Dural solution (combination) 

4. Anapeine ophthalone solution 

5. Neo Predet (combination) 

6 Pred Fore predniolone 

7. Veeropedyin (comnbaton) 

'S. Chorasone (combination) 

9. Masia (combination) 


Adverse Side Effects 
‘Topical eamicosteroids can eawse problems simiar 
tothowe caused by systemic conticosteroids, These 
‘include delayed healing, steroid dependency, 
and comeal complications such as ulerative 
Kertitis 


Technician’s Notey 

Ophtiaimic products that contain corkcosteoids 
‘xe consandiated inthe reament of deep comes! 
dees, fungal leions, and wel infections 
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Keratoconjunetviiscea (KCS) is common ocu- 
lar disorder in doys. With this dborder, secretion of 
the lacrimal glands reduced, resulting in commeal 
dryness If lett untreated, comeal slceration and 
eventual perforation may occur (Teard, 2000), 


Cycloporine 6 ued forthe mangement of KCS 
and chvoaie superficial keratin (CSK, o German 
Shepherd panous) Ie stimulates increased teat jwo- 
duction, although its mechanism of actions not 
fully woe. 


Dawage Forms 
1 Opticomune Opbehalmic Ointment 
2.Cyelosponin A 

5. Newel 

4 Sindinoune 


‘Adverse Side Effects 


‘Advete she fivets are uncommon 


Technicians Notes 


‘tay take several days to afew weeks before the 
tet of yclospesine therapy ae evident 


Artifical Tear Products and Ocular 
Lubricants 

Before the ayallabilty of eylosporine, anil tears 
were ws in the treatment of KCS and CSK. These 
Prowlt sere shrine for dry eyes ane are coms 
monly wel in exnjuetion with eyckaperine ther 
apy- cule lubes ate petoleus- bane pales 
tha are sed wp lubicate and peorect the eve. They 
are commonly wed during aesthetic proces in 
tthich che eyes may remain open and become dey 
Many human abe praduct are availa. 


Devage Forms (Limited) 
1 Bion Teare 
2 Liguiiln Tens 


Anticullygenase agents are we 1 protect aginst 
the melting effects of collagenase aid pease en 
_ymet on the comes. 


Dasage Forms 
1 Aceryleysteine ophthalic 
2: Beta discam ophthalmic 


Viscoelostic Substances 
Viscielatic suhstances are wed in ophthalmic su 
cyto nize the Tow of fui fom the anerin 
charaber and to maintoin ocular space during wut 
tgery (Plumb, 2008). Hyun eid aod other 
‘scoelatic sahstances ne ase a di cast 
‘extraction, cular inplantaion suger, eetinal at 
tachment surgery. al others. Ophthal texts 
shoul! he consulted for detailed explanations ofthe 
‘oe ofthese agents 


onepRucs 


When a cheat brains 4 new poppy, the veterinary 
technica shoul educate the cheat egal the 
seoper way tclean the pup eas Performance of 
the ear cleaning proces at an early age will allow 
the parry te submit mote realy to the ask a6 
‘alle de Unrate breeds with pend 

ious cats may tend to have ote roblems, Lang ett 
flaps (ie pinnae) tend 4 kep it ron creating 
imo the cae canal consequently, the eat can = 
mains moist crating a perfect environment for 
Seas format. Yeast at te only probe that 
‘eterinarins encounter in dogs and eats, Extemal 
parasites sch ay Otadees cxnats and Onndries 
Procyims (ie. cor mites) can cane extreme 
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dscomfor in anionals tha are parainced by these 
‘creatures. Parents whove eats remain untested of 
fer experience aural hematoma cused by extreme 
shaking ofthe head. 

Generally, car problems are treated with topial 
rmedicitions. Sometimes, ear infections must be 
treated with systems meications a well. Topial 
reparations used to teat eae infective ae often a 
‘cambination of diffrent eyes f dmgs, such os a 
tihacteral, aningal, anipeustc, and ancinlam- 
matory agents. Sil other preparations are cleansers 
ving agents, and parasitic. Wher oper 
‘eatdrum ws aspected or conkemed, oil-based ce u- 
tating external car preparations (e chlthexi- 
<li) and aminoglyconies shoul ke wvokded 

‘When educating cents about cleaning eas aad 
ting of medicons, the veterinary technician 
should demonstrate how to clean the ext canal. As- 
‘ure the cen that because f the anawsmy of the ee, 
the caren ifcult trea Erphaie tht 
much easier provi preventive care that eat 
infections conmnually, expectlly in those doy bees 
tha are predispse  c poblems (Figure 10-3) 
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7; 


Many topical one preparations with anulactertal 
‘antifungal properties are manufactured and aail- 
ae for placement in tnventory Topical ete prep 
rations fen contain antiinflammatory agents that 
reduce inammation aul decreae pruritus. A god 
‘ea inves clipping che hair on the inside of the 
‘inna along with any hair that may block the exter- 
ral ear canal I (sab a good idea to wea cleanser 
before medicating the ea By cleansing the et fist, 
the technician raves cerumen and debris fom 
the external canal and allows medicine to work ef- 
fectvel. After the ea scleanel it should be dried 
Fefore treatment is provided. 


ical Otic Antiinfe: 


Gentamicin Sulfate 

Geotamicin slate 6 an anvhacteral agent found 
‘otic preparations [es commonly combined with 
a cortknteroid wach a betamethasone vara 
‘Some presuct also have antifungal properties be 
‘cane of the ation of clorimacole 
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Clinical Uses 
‘These inchide the treatment of acute and chronic 
sits in dogs I eats may be sed 0 tea sper 
fel infected lesions caused by bacteria susceptible 
‘ro gentamicin 


Daosage Forms 
1 GentaVad Orie Solution 

2. Gentocin Orc Solution 

3. Oxomax (ewice-aly treatment) 

4 Mometamas (once-a-day treatment) 
STW 


Adverse Side Eifects 
Thee ince pole cso Wena pent 
rnin fan aminglyco 


Techniciaw'y Notey 

1, Pens should be cael montoned fox signs 
foto. Products that owe the pH oF pro 
dace an aii environment the er can reduce 
the efcacy of gestamicn 

2, Do nat use these products wih other agents hat 
ay cause otto 

3. Do not use the presence ofa ptr eon. 


CChiamphenic a antibctera ager hae 6 
‘fen combined with # corienterokl such as peed 
nsolone, Products may abo conenin an anesthetic 
(tetrveaine) and squalane (Cerumene)- Squalane 
enhances the pax by spesing up percitaneoss 
Penetratin ofthe setve inalient 


Clinical Uses 
‘These inclale treatment for acute oti externa 
‘ul pyoneri i sai 


Dawage Forms 
1. Liguichlor 
2.-Chlors-Orie 


Techniccan'y Notes 
Products that contain cNoarnphenal cannot be 
eae in animal ae! for food prodcton. 


‘Neomycin Sulfate 
[Neomycin sulfate ix am antibacterial agent that 
‘often combined with drugs such a6 comicsteril, 
‘sncfungab, andlor anesthetes 


Clinical Uses 
{Clinical wes of this anebactera, antifungal 
araiuc, and antidlamaatoey combination ia 
‘cade the eatment of otitis externa and cenain 
‘acteral, fungal, and inilammatory skin disorders, 


Dasage Forms 
Treader 
2 Tritop 
5, Panalog 


Alverse Side Efets 
Those tneludesentisity eating fom the we of 
recmcin. If och sigs (ea erythema) develop 
ter treme the wmetisation shoul e discon: 
tinued. Outi ala putential ae effec. 


Technician’y Notes 
1.00 not use ithe presence ofa rupted 1 
panic membrane (i eat). 


2. Observe the patient fr sso ototoxic. 


Enrofloxacin 
Ennflonacin is available in a combination otic 
‘proshct with silver sulfaiacine (Bayeril Otic) and 
tm combination product with ketocomassle and 
rtameinokone (BN). 


Dasage Forms 
1. Baye Oni 
2.BNT 


= ~~ 


Ear mites are ubiguitows in the envieonment 
“They ae the most common parasice affecting the 
cats of dogs, cats, and rabbis. These mites are 
macroscopic, white, and freely motile. Although 
they eccur primarily in the extemal ear canal 
ear mites aay be found on any aren of the box) 


(Chapter 10 Drugs Used in Ophthalmic and Otic Disorders 207 


(Hendeis, 1993), Ear mites can be Meri with 
in otoscope and appear as white, motile creatures 
within the external eat canal. Exe mites alo can 
he observed mucroseopically by placing exucee, 
which can be removed from the ear onal wich 3 
couton-tipped applicate stick, fatp mineral el oe. 
Aa microscope alae. 

“The spinone eae ick (Ouabis meri) aflcts the 
‘eqrernal eae canal of cate and hoses, ad occa 
sionally of dogy and cats. These immature ticks 
pock the ear canal which causes dicomfor, and 
shoul he removed, Peale treatment ofthe an 
mal with an insecticide, uch at a flea and tick 
‘spray, prevents reinfetion. Cattle and hewses can 
be tented with topieal sprays such we Catron IV. 
“This praluct shook not he ned in lactating diy 
stale hose pot 


Technician’y Notes 

“Tks should not be removed with bare hans. Tec 
‘ens should educate cents otto remove teks 
without weaing gloves. Donning @ par of eam 
soves (or Playtex gloves fr chents at home) and 
‘en exacting ks 6 bees. A pf hun fo 
eps an ao be employed, 


Pyrethrins 
Some procs coocining pst are soda 
Goethe treatment of chs nod ites in the ca of 
thy and es 


Dovage Forms 
1 Cerumite 
2 Auwenite 
3. Mien Clear 
4 Trost 
5. Nolvamnite 


Rotenone 
Ratenone an effective agent fe the treatment of 
ear mutes in dogs cars and eas 


Dasage Forms 
L-Esrmitiewe 
2. Mite 


{Ivermectin/Milbemycin 
Tsermestin is heen indicated as an elective tre 
‘ment fer ea nites cogs areas. Ths an ex> 
rralabel we af the bovine anjecrable product Ivo- 
sec. The dose i most often given by subcutaneous 

Ithourh some practitioners place tt di- 
o the external ear eanal In recent yest 
pecnact that eaains 01% Isvenes (Acarexx) has 
heen developed for the mesmene of eat mits, 
Milbemnycin is avalable in 0.1 % solution for the 


1 Acarexx (0.01% Ivermectin) 
MilbeMite(0:1% Milbemycin) 


Deying agents are wed to reduce molatre in the 
‘eas Excess moisture provides a warm mot en 
ronment that i ideal for the growth of cera 
fcteral and yeast agents, which can cause infec 
tion or indlammotion, These preparations may ols 
‘contain an antimicrbial ot corticosteronl Tan 
ric act, aleve acid, acetic ack, an hore acd 
save commonly wed in drying solutions, 


Dosage Ferm 
1 Dermal Dry 

2. Ace Odie Cleanser 
3. CheaR 


Technician’y Notes 

1a tecormended that he eos be deaned bere 
8 cryng agent or hes medion sapped. 

2 Some earcleansng produc ao contain ying 
agents, 


— ~~ 


Ear cleansers a us to clean the ears and pride 
‘xke contol. Inthe presence of nits externa, they 
Irelpooremove necrotic ue, debris an win. Many 
reeks, 26 mentioned boone, ae predepene to eat 
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problems, and routine cleaning can offen reduce ot 
prevent thee problems: These cleansers may also 
swontain an antimirshial amt, an anewhetic or a 
drying ogee, Many cleanser comma an agua such 
ss squalane (Cerumene), which helps to Beak up and 
‘ofr was and ders an facilitates cleaning I wa 
id debris ae imped in the Tnezoal canal t 
‘may he necesay th the er canal wo eee the 
was and debris hefore stang routine ceanung. The 
es may be 00 painful for the putin to under this 
type of cleaning without general anestbesta. A em 
mon slate fe ashing the ear cara i mintne ot 
warm water and chlorhexidine suqial sation he 
Jute 100. Pushing may be accomplished with the 
we of bull sying; mst rubher fing tke, or a 
regulartigped syringe. Web very imgentant se 
ice prewure when shir che ear canal w roce 
the powibiiey of damaging the eurkum, Tinxigh 
Ayn of che canal afer hing provides eter visu: 
sain ofthe eau, 


Dowage Forms (Partial Listing) 
1. Ep-Ore ear cleanser 

2 FrohEae 

5.Ou-Clenw 

$F AbCete 

5. Corumene 

6. Oci-Cam 

7. Comuhtie 

8 OW-Cleae 

9. Xenodine 


J misceltan 


Tis-EDTA 
‘TeisEDTA (ethylenediaminetetrmcetic nck) is 9 
Aopealy applied bier that contains a chebsting 
syune (EDTA, this agent removes calw and 


‘magnesium fons rom the lipopolysaccharide cover- 
ing of gram-negative organisms and the cell wall 
of grmnenitive and gram-positive organians 
(Boothe, 2001), and this actu fcltates the pee 
curation” of antinecrives, Treatment with tis: 
EDTA should he carried out before treatment with 
annibacteras i provided. 


Silver Sulfodiazine 
Silver slfadiasine ia bromd-spectrum agent that 
fictive against gram-positive and gram-negitive 
Fracerta and fungi. It has heen used extensively 
treating people with sin burns. I isavalable wy 
‘one veterinary labeled product (Bayer Orie) and 
18 wed off-label in formulated products by sme 
clare. 


Dae Forms 
1. Baye Ove 
LSilvadene 


REFERENCES 
he UM. Tester of trifecta 

(el Small atu chia shame al 

sherpa, Paladin, 2001, WB Senden, 

enlas CM, eal aun: Eat stern pet 
Nise 2.8 Lain 198 Maby 

MCs OM, wr Jel Chea eth fr 
‘eter techaicans 6, Tal, 2008 WH 
Sener 

Phan DC Viera dag hank 8, Are 2005 
Tos State Unter Pres 

Teand L Verrinay immunciey: an iaton, el 6 
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REVIEW QUESTIONS 


2 


Myrtatic agents ate used wo __ te pupil 
Atropine & contraindicated i and 
Miotic agents prenluce constriction. 
‘Why ate ophthalaic stains wed? 

‘sein fs the most conimony wed ye for 
‘he detection of corneal epithelial detec. 
Patients with eat mites, whose esate left 
untreated, often experience —__ hematomas 
‘used by excesive shaking of the hea 
‘What type of administration iy the mont coe 
mon metho of treating donde ofthe eye! 


‘Why do mov piel ophthalmic medicstsns 
reuie several applications per bay? 


‘Whats Ophthaine wel fort 


“The appeince of Hinrescen tn tthe 
uti peeing an aboena frding whee a 
flucrescein stain testi performed 

a Tive 

File 

“The hlctiating membrane abo kewwn as 


asker 
bs cornea 

third eye 

A ciliay boty 
Mydriatics are used tthe pple 
dite 

bs cst 

hydrate 

each 

Atropine ophthalmic agents are wed 1 
race 

“mits 
Is mydriasis 


14. Epinephrine is comtraiabicated in__-angle 
slascoma. 


15. Mannitol i lop dnetic, 
a True 
I Fabe 
16, The local anesthesia provided by proparscaine 
HICH ally nts es inten 
2510 
830,60 
© 90 
99; 120 
17. Fluovescem stain i ae anil 4 lag 


entropion 
4 ccsmpin 

th have very atong palpetal nucle, 
STW may be necewary to have another per 
son was whe one pple phthalic 


19. ew acceptable ro use comicomerodlype 0 
‘ments in patients with coed! ulcers 
a Te 
bk Fale 
thas heen developed forthe teatment of 
Dende spp. 
2. Chloramphenicol 
1k Enreflonacin 
€ Optimmme 
Ate 


—— CHAPTER 1 1 


‘mn wan 
onesie 
‘pee . ; 
a unas Drugs Used in Skin 
err rn + 
perry Disorders 
‘ncn 
firearm ra sn 
‘LeaRNinG Opectives 00 
Oaths 
Foon ‘ein cin 
tie 
Mtn Oe edie inde wndemmnng che tomy adil 
toad eg far 
Tomeatwotwepessmes | 2 Uni cmmon mele wpe niches 
‘omg eas { Doerie eet 
‘Wound Ceensery 4. Explain the use of | 
Protectants 'S. Explain the use of 
sraworucsusiom || Falah ofan mie 
pause Seabee ree emcee adie 
ei cet {there ates te 
Flown wine hares) 
Fatty Acid Supplements 
Ssleeenaare 
fea 
‘aumes 
scene ames 


210 
opyrighted material 


(Chapter 11 Drugs Used i Skin Disorders an 


‘application to sue. 
CALLUS Hypertophy of he homy layer of the epider. 
mis na lacalaed areas ores of peste oe 

con, 

ICOUAGEN A foros substance found sin 
‘tendon, bone, carlag, and al her connective 
owes 


|Comevo (Pt. CoMEDONES) A pig of Leatin and 
‘sebum within a hai folie ofthe sr. 
Desatis itarmstion of the sn. 

ERvTHEMA Reiss ofthe ahi cused by conges 
in of the caps. 

JExvoATION Leckage of id, cll, ear debs 
fo ood ves and er destin oon 
[GRANULATION TISSUE New tasuefonmed in the 
healing of wounds ofthe soft tue, conssting ot 
‘convective tse ces and gown yours ves: 
‘timely forms # sear 


Iurecumenmary Srste Persning oF om 
sed a in 
KeNaTOUrnc. Ao agent ht pometesosenng oF 
pats of the hoy aye the epee 
Kexarorusmic As ope at pests ners 
ton of he development of ken 

eunis Rehr. 

Prooenata Ay sin dszosechracerzed by the 
presence of ation of ps. 

‘SEaoRRHEA An resem cing ot he sin se 
tram producon mayor may nt be ceased 
‘Sesonswea OLcosa Condon caracezed by 
Sean ad excess ip poco tha fn 
irra yew Gump wich ahere oe ha 
eda 

‘SeBORNEA SICA Choro by dy stn and 
hte to gray scales hat do ot ache He ha 
odin 


INTRODUCTION 0 


Dermatologic conditions are frequently seen in 
weterinaty practice. From eetoparantic problems 

ilergle.veterinaeians ate continually comhat- 
‘ng companion: soimal skin problems As a ves- 
srinaty technician this tsone area fn which your 
expertie will he used Hecate elients will nk 
many questions about sharps, dips condition 
8, sos, lotions, creams, omements, speays, and 
poneders. Each of these products may be wed 
treat a full spectrum of dermatologic problems 
from parasites to pyrderma. Patients are often 
presented for examination uf askin dese when 
in ality they have an underlying systemic 
illgess. Veterinaciane use various diagnostic pro 
cedures (es skin. scrapings. allerzy testing, 
Mermatophyte tess) to determine the cose of 
shin disease Technicians play a vital role by 
‘obtaining # complete history, knowing how 10 
perform the diagnostic procedures used in a der 
‘matuloyse wrk, and providing client education 


Client education 1 emential when din disease 
fh treated becaune clients must understand 
tions and how hey are 


“THhe shin 9 part of the integumentary system 
and constitues the Lagest organ in the boy te 
made up of three layers (Figuse 11-1) and serves 
multiple functions, It provades a barier against 
the outside world by preventing entry of path 
renic mictoorganiame and by proectiny ayainst 
‘Physical and chemical insults, Ie senses het, cold, 
pain, touch, presure, and other sensations like 
‘pruritus and helps e regulate bouy temperature 
theowgh mechanisms related to cutaneous blo 
‘ow, sweating, and the haicoat. The skin plays 
role in immunclogic defense chrough the actions 
of Langethans (dendritic or antigen-presentins) 
cells and keratinocytes, produces vitamin Ds from 
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Rove mt 


Saher epee fs ie frm ci sin 


precursors inthe skin. and ees 9 reserve foe 
‘electrolytes al other nubstances. This organ ray 
Al play a lait sole vn the excretion of some 
‘substances fom the body. 
‘The three primary layers of the skin are the 
he dermis corien, aed the hyp 
(ako called the pannicals), 
The dermis provides most ofthe thickness of the 
skin. The epidermis fe made up of keratincytes, 
melanocytes, Latgethans cells, andl Merkel cell 
(Yaphe, 2904). The epidermis is comprised of fe 
distinc layers. These layers ae the basal (deep- 
ft), spinous, granular, clear, and homyleornited 
(superficial) layers. Epidermal cells are replen- 
shed i the asl layer and are pushed oatweaed by 
newly forming layers. As these cells reach the 
surface, they ate latened and hardened to form a 
protective Furie. It normally takes 21 to 22 daye 
for cells to reach the outer layer; this proces is 
called the epidermal nsnuter rate The epieral 
rurnover rate may he speeded up ip some disease 
processes, Continual shedding of these cells is 
called despusmation. When the process becomes 
‘excessive scale or danse f seen. The epidermis 


clades 9 population of norma micron 
that help to prevent overgrowth of juthoenie 

The dermis or corey is located directly be- 
neath the epidermis and i separated from and 
seched to 4 by the basement membrane. The 
eran isa thick Layer that comprises collagen 8 
bes, blood vessels, nerves, mphatics, and other 
seructutes auch as hai follicles, sebaceous gland, 
and sweat glands. Schaceous glands are found 
Yheoughowe haired skin, and their ducts empty 

to hat shafts, One typeof sweat gland (ocetine) 
‘found only tn footpads and may play » ole in 
body temperature regulation, The dermis gives 
stability and fesbility 4 the skin and ats 19 

waustain and epaie the skin. 

“The bypodertis isthe deepest layer of the skin. 
Ie te made up of fat and connective sve, Is func- 
toms are to provide padking and insulation and to 
serve aan energy sore. 

The skin produces hait and other erainized 
seructues lie nil, hom, nasal pads, and footpads 
Heir grows frm follicles found in the dermis. Iv 
contrast ts humans, ho have one harper follicle, 


pyrighted ma 
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dogs and cats have multiple hairs per follicle. In- 
Alivia hai follicles hive amocited glondelae 
senctures (see eater) and aretur pith muscles 
Harare responsible for ploerectin (hair standing. 
‘om end), The hai flict ws requcnelyvavolved in 
bocterial, fungal, and demadectic infections. If 3 
bale follicle loves the har and becomes plusged 
with sebaceous sectetios and Leratin, a come 
(blackhead) results, These ate three stages ot 
‘Phases of hair growth called anagen (growth), tel 
‘en (est), and ewagen (jtermediate). Hai grows 
uni teaches # predetermined length, enters 9 
‘esting phate, and then is shed, The bait cycle 
carole by day-ghe lenge (photopenoa) e- 
vironmental temperature, hormones, and wutt- 
tional status. Genera less, skin sonlers, poor 

urtition, overhathing, and sees ate conditions 
that may rele in excewsive shekling 


SSS 


Keratolytics nnd keratoplastice are known as at 
theborthete drug. These drup are most often 
found sm medicated sharnpooe a are aenabe in 
sombioations. Table 11-1 compares pens aad 
thei es 


‘sulfur 
Sulfa «commonly found tn sharpens and also 
Avadable im ointments. 1 noaiertring, 
staiing, ar safe for ext, Primarily, 8 Kerato- 
Iytie an keratoplstic es alo antiport, at 
Ibetera, stifled antes We 
follicular ube bu noe degreasing. 

‘Client education consists of making sre the eli- 
fet undestands the imporeince of lathering the 
hopes wel td Fettng it the lather) stay on the 
pers bel fat east 5 to 10 mutes bone ning 
In this manner, the medication in hese shampoos 
has greater therapeutic effect. Technicians can 
bring this to the client’ attention most oeably by 
advising the use ofa timer set for 5 LO-minute 
time span 


Clinical Uses 
Slr sew ret seborrhea ices. 


‘Dosage Forms 
1 Sebalye Shampoo 
NSA Sharp 
4. Scbolux Sharagoo 
4. Allenet-T Shap 


Adverse Side Effects 
‘These include lnal station, which results fom 
cexcenive and prolonged weatmenc Sulfur not 
recommend for tine hating. 


Technicia'y Notes 

| Producs that contain sulfur are net recom 
mended fr routine bathing 

2 Manutactoes of most products recommend a: 
towing the shampoo to Yemasyon the coat for 
St 10 minnses beorerrsng Before ung is 


‘oF any other tesapeutc shampoo on very dy 
pets best to bathe them fst In a good 
‘lemang ype of sharspon and snse wel. Ther, 
the therapeutic shampoo (wlio cts) & ap 
pled. nfs manne the sult doesnot need 0 
compete wit dit. geass, oF parastes to pene 
tase wo the hn 90 


Acid 
Salley acid common ingredient that i found 
tn many antiseborthete products. ts nemieitating, 
onsaining, ana safe for cats. His pial keto 
plas. but i ale has Keratolytic, antipnuii, and 
“antibacterial proper, 


Clinical Uses 
“These tacks combination wih sulfur eo treat 
sehorthen ica. I also may be used 10 teat hyper: 
leratotc skin dscns, such ns calluses thickened 
foes and plant nase fi a ingredient 
san oti peptic. 


Dosage Forms 
1. Schalye Shampoo. 

12 Micro Pearls Advantage Seha Moist Shampoxs 
3. KensSalv Gal 


Adverse Side Effects 
‘Advene sie fects are unceamma 
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Table 11-1 Common Skin Disorders With Suggested Treatments and Various Products Available 
Saeyic cost Remsen! 


Disease Sulfur Acld Tar hlorhexidine Hydrocortisone Products 
Sebotes ‘Sebatyt Shampoo 
=e Sebolux Shampoo 
‘AlesebsT Shampoo 
Seobes ve Lyte Shampoo 
‘oles Probe shampoo 
Sul/DyDex 
Shampoo 
Hot spots . ’ ’ Chorin Shampoo 
Pyoben Gel 
‘Cero Topical 
Spioy 
Stiotolt ‘ nye Gel 
emai Paben Cal 
Deep ’ Pyoben Shampoo 
‘edema SUYOnDes 
Shampoo 
antbites 
Supercia ‘ ‘yben Shampoo 
usta ‘OhyDex Shampoo 
Serna ‘sul/OnDex 
Shampoo 
Supercl ’ ’ Chore 
folic Shampoo 
Proben shampoo 
Sul/Oqbex 
‘Shampoo 
‘Nopy/ a me ’ co Pes 
‘eric ‘Advantage 
ona Sebs-Maat 
‘erat Mosturang 
Shampoo 
Deemacool 4c 
‘Soray 
Schrauser ’ eto Peas 
‘omedo ‘Advantage 
‘me enzo Pls 
Shampoo 
Ovyber 
Shampoo 
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Technician’y Notey 
Prods that conan sale acid as an acine 
selon ae rot recammended for rvine Dating 


Coal Tor 
Coal tur is potentially ieritating and may stain 
some light-colored haiteoats Its primarily hers: 
tolytie and Kerataplastic and aly degreasing 
The refining proces used wo produce coal ta sol. 
tions helps to decrease the staining effect, strong, 
cador, and poxential eareinogenic effect. 


Clinical Uses 
Goal tar is wed to teat sebothea sce. 


Davate Forms 
1 LyTar Sharpes 

2. LyTar Therapeute Spray 

5. Mycovlex Tar and Sul Shampoo 


Adverse Sie Effects 
“These include wnicity i cate 


25 


3. Pyoten Gel and Shampoo 
4. SalOxyDex Shampoo 


Adverse Side Eiects 
“These include hyperscsitivity in some humans. 


Technicians Notes 

T Manulaciaess of most products secommend 
‘owing the shampoo to remain on the haeoat 
{e510 10 minutes belo msing. 

2. Benzoyl perade i ale for cats 

$3. Benany| paride may beach colored abaes 


Selenium Sulfide 
‘Selena salle is promanly keratultiy herat 
‘plastic, and degreasing It sal anciunga 


Clinical Uses 
‘Sclnu solie ts sed to trent dry ecreme and 
schorthea. 


Dosage Forms 

1 Selecn Plus Medicated Shampex 
‘Blue Sharps (human label) 

Seluan Shampon (honnae label} 


Adverse Side Eiects. 
“Ther ince pothle rsh tation er use 


Renainl peroxide «© primanity Kerolyic, antiga 
rin, folleulardshing, and degreasing. Ie s also 
antihycteral. 


Clinical rex 
Renayl penmile 6 wed 10 teat sehorshes 
leo hot pos skin dermatitis, deep pyoderma, 
superficial pustular dermatitis superficial felts, 
sehnoucercomedo sadrome, eal ghnd hyperpai, 
eal ta al 


Davae Forms 
1 OryDes Gel and Shampoo 
2 Micro Pearl Benaoyl Phos Shampass 


Technician’y Notes 

| Selenium sue can be tating and may stain. 

2 Do not use seleniam sue on cats 

3 Morutscures of most products recommend 
‘Bowing the shampen to fesnain onthe Rac 
fer510 10 mites betore sing 

4. Huenan label products tnd to be los tating 
and tend to sai est. 
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Aluminum Acetate 
Aluminum acetate (Burow’ station [USPD i dy- 
‘ng astringent, al milly anesepc- 

Clinical Uses 

Aluminum acetate is wed in cool water souks to 


prevent exudation that may resul from inlamena> 
tom and wo relieve aching 


Dosage Forms 
| Domebors powder 
Duan tablets 


‘Adverse Side Effects 
‘Advene she effets are uncommon, 


Techniciaw's Notes 
(One pack of ponder rane tte sie with ot 
Lo es 


‘Magnesium Sulfate 
“Magesium sullite i ved with water to pratoce 
‘saul hypertnie solution for wer deen 


Clinical Uses 
‘Wet dressing that contain magnesium sulle are 
ued to dehydrate oe “enw” water fo ties 


Dosage Form 
perm Salts 


Adverse Side Effects 
‘Advere she effets are uncommoe. 


Technician’ Notes 
To produce a 1:65 soon, mic tbsp of magne 
‘am sulfate wit | Lf water 


Bath oils 
uth oils may be usc to manage seboehcnscca by 
normalizing eratination. These may be applied as 
‘pms oe dilute and ysed as « Bath rise They 


contin ingeienes such as sodium lscrate, lanolin, 
and mineral il 


(Clinical Uses 
Bath oils are we in the eatment of dy skin and 
Taircoat 


‘Dosage Forms 
1 Hylyt fa Bath OslCoat Conditioner 

2. Alpha Keri Therapeutic Bath Oi (human label) 
3. Homilc 


Adverse Side Efects 
“Advene side effects ate uncommon, 


Techniciae'y Notes: 
| Beexive use males the hovcoat greasy and 


cases 110 cect dit 
2. Hanlac « an oltfee humectat that does not 
cause the harcout to become grea 


SS 


Nonsteroidal 
Topical anipeuntis provide oly temporary relief 
‘of tching. They ate often wed in conjunction with 
Systemic or topical corticosteroid or tere 

Iscmines. Colloial oatmeal provides» setbieg 
‘effet and may be beneficial for few hours todays 

ramoine HCH is also used topically sa palitive 
treatment for itching, These pends provide safe 
ad often effective alermatives ro corterteris 


Clinical Uses 
“Topical ancipruritics are ved to provide reli of 
itching discornfort 


Dosage Forms 
1 EpuSoothe Shampoo 
2. Fy Soothe Bath Treatment 
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8. Reals 
9. ResPROX 


Adverse Side Effects 


‘Advene sie effects are uncommon. 


Topical Corticosteroids 
Topical corticosteroids provide relief from seh- 
sng, bursung, and indammaticn. They are often 
combined with other ingredines, such as antm- 
crobial agents and astriogents. Hydrocortisone, 
triamcinolone, Awisinolone, and hetamethsmone 
ae corticnterokls that are commonly ied in 
twpieal peeparations, These steroids difer in theie 
potency ma daration of action 


(tinieal Uses 
‘They ae we in the teitment of ination ard 
Proms aswclted with coodiwns such af mot 
‘dermatns(hot spots) and alli dermatitis 


Dwae Forms 

1 Genwocin Topial Spray 

2 DertCoo HE 

5. Veralyg Cream 

4 Beramethasone dpopionare (Dypmene, Dyp- 
rolene) 

5, Phoinolone acetone cram 

6 Genesis 


Audverse Se Ejfecs 
‘Advene sie eee are uncommon, 


= #8€=—O 


Astringents have very litle penetration and act 20 
precipitate proteins. They may be wed akine or 
ssambined with other ingredients Tanne ach, 
dine, aleohel, and phenol are common astingents 
wed in veterinary medicine, 


Clinical Uses 
‘These inca she treatment of morse Jermaris in 
dogs and cats and weeping skin wounds i large 
1mm. They also are used to toughen the focepads 
of dows 


27 


Antiseptic nbibic the growth of acter and 
found in many dermatologic reparations, They ate 
‘sed in che cleansing and treatment of wounds and 
ray be found in prodts such as sungeal scrubs 
and sharp. 


Alcohols 
Alcohols are bactericidal, astringent, cvoling, and 
ruefoient 


‘Dosage Forms 
1.70% eth alcohol 
2.70% 1 90% sepropyl alcohol 


Adverse Side Effects 
Alcohols my cause ition of denuded skin 
surfaces 


Propylene Glycol 
Propylene glycol i« ancibucterial andl antifungal 
‘Concentrations greater than SO’ are heratolytc 
Propylene gheol i primary wed as a solvent and 
a vehicle fr other dus 


Dasage Forms 
1 Propylene glycol 
2. Topical preparations 


Adverse Side Effects 
Erythema can result when propylene glycol eon- 
‘centrations greater than 50% are tue, 


Chlorhexidine 
(Chlorhexidine ic bactericidal furgiidal, and ff 
tive aginst many winses, [eis moniritating, is 
ot afected by nzanic debris and i sf for eas. 
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Concentrations of 05% tw 2% may be found in 
forme such as shampoos, ointments surgical ruby, 
and soktions 


Dosage Forms 
 ChlorheriDerm Maximum Shampoo 
2. Nolyasan Antiseptic Oinrment 

8. ResCHLOR 

4-KewChhlor 


Adverse Side Effects 
‘Aulvere sie lets are uncommon 


‘Acetic Acid 
‘Acetic nek may be founal in many othe prepara: 
tions few effective oust superficial Petmomsy 
sp infects of the aki and ear 


Davage Forms 

Fresh Ear 

2. Cleat, Ext Cleansing Solution and Drying 
Solutio 


‘Adverse Side Effects 


‘Adee she fivety are uncommon 


todine 
Todine We buctericisl, fingickl, virucidal, and 
spuicl Te ry be four shaenpenn, sural 
scrubs, wngial preparations, ojatment, ad 
speays. 


Prag Forms 
I fealine Tincture 
2 Lugols Solution 
5 Beealine 

4 Xenodine Speay 


Adverse Side Effects 
Iodine can be iriating and seasinsing. expecially 
Jn cate Mont products stain. 


Technicians Notes 
|, Podone iodine sronsanng 
2 Xenotine nota eating 2 heroines 


Benzalkonium Chloride 
Bercalkonium chloride antifungal and ancbacte- 
‘ral hut i+ not effective aginst Paewdomnat sp. 
‘Scap and other anion compounds inaticate 


Dosage Forms 
[Topical wound spray 
2 Myra Crea 

3. Dermacile 


Adverse Side Effects 
Tonkeity ean cur in cas 


Technician'y Notes 


‘The prod ' not approved for use in food: 
rodcng anal crn arial intended for fod. 


WOUND HEALING 0 


A wound i rota when an isul—cther purpose 
‘ul such ws sur. incidental sch ema — 
Sorpesthe normal testy of the vie (M&C 
fad Rsert, 2002). Normal wou healing an be 
‘dive nc four stages nlaranation, debeemen, 
repai,and maturation, However, move thar one 
‘lune of wou! healing usualy occuring at any 
tine (McCurin and Baer, 2006). The ian 
‘wey phase ually begins with Bemorhags an i 
lime by veel contraction and constriction Serum 
tenkage nto the wound dees ringed cer 
coming elements Late this serum pri nye 
‘peotei, aes, an complement. The debe: 
ment phase begins shout 6 hours fier inary aa is 
fociored by the mrpearance of neutrophil and 
rmonwcycs that migrate 10 the wean, Newt 
‘ligt Haters and then die- Monvcytes be 
some macrophages and phaoeytise necrotic deb 
‘The repie pho # marked by the formation of n 
‘Hood che and unl active by 3405 days pes 
tnjun. Duin the repair phase, ley probe 
collagen and ther ennective tue pectin Cail 
Tiss inflate the wound 0 provide Mod supply 
sna onyaen. This proce forms granulation issuc- 
Epithelial ells prfcrte Rene the sawn the 
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wound begins to contract: The manuraton phase 6 
the end of wound healing and isa rerio of remodel 
ing, Daring this time, the wound! consoles art 
strenhens. Many factors conenhute wo peoger wud 
healing, These include patient fctors (eg the age of 
the patent nutritional sears, enstwnment ard 
fener health); wournl fctor-—incabne wend 
shanscterstics (ie, contaminated wound vera 
foncontaminated wound); extemal fase: (es, 
temperature regulation [Le huedage): whether ot 
rot Lavage is performed and how the wounds closed 
(ees primary, seonatary). A veterinarian ust on 
sia thee factors when determining bow to teat 
wound and aicipaing how well wil bel. 


‘The tremtment of wounds may involve systemic 
therapy, bursges, topical medications, or # combi 
raion of eeatments. Topica esis ate 0 
‘monly used in che teitment af wound Thee 
wound drowingy are avaiable a oigtments, shi 
tons, we cree lotions spe, powers ed 
eosin sheets. The tye of dressing ue the rash 
nf therapy awe dependent on the previously meee 
tioned fsctor that affect wound healing, For exani- 
le, degli injury wil take weeks to months foe 
sumnplete healing ts ace wheres sal brave 
may heal iv few cay 


Healing Stimulators 
Some dressings stimulate the activites of wears 
healing These products may he used on senple 
wounds of may be mest help dusing the Later 
stages lage wound healing when les ens is 
produced, Some products may be use alone on 
cubination with other prahicts. Depending on 
the wound 9 bandage may be applied Many 
times, 1 bandage saplied vo keep a wound watm 
ecause warmth vances the healing process 
Ailvances i predacts that stimulate healine 
ela the ation of prodcts that conta ace- 
mannan or bovine callagen. Acemannan promutes 
fioblie proliferation collagen deposition, ate 
logencss, and cpthelsication, Products dit 
tumtsin bovine collagen als» promote Strobist 


‘proliferation and collagen deposition (Swaim and 
Gilete, 1998). 


‘Dosage Forms 
1 Scare Ol 

2 Zine Oxide 

3. Carravet Weandl Dressing 
4. Biaees 

5. Collamend 


Adverse Side Effects 
‘Adveme she lets ate uncom. 


Technician’y Notes 

Jars very emporant follow manufacturer econ 
‘mendators recing appation frequency 

2 keep bandages dy and deo, 

5 Some products may not be sutable for deep oF 
Puncure wound. 


Wound Cleansers 
Wownd cleanser are used dering the lvage of 
sounds nan effort 1 remove necrotic rose, debs 
aed boctera. Some prahets also act av healing 
stilt. Thesejeaducts my be sed the intial 
<leansing of» wound before u wound desing 1 p> 
plied (It shoo he noted that great heeft ven 
the ali proses wher wart water aval 
tg 15 minutes ce ng isperformeton the wound) 
Moe eatensive wound wll quite cleaning at ev 
ey treatment because ofthe large amoune of ex 
date that may he proce dry the early sage of 
healing. Les important dat necrite tse an oe 
ruleat debris be removed during cleansing. Some 
products ane applied dietly 10 the wound after 
cleansing or removal fnecrtic tase. A nonadher- 
cent brad may be applied anal these prc will, 
‘seerh exudate and atmulate the healing ices, 


4. Dakin’ solution —a 0.5% solution of sodium 
Inypochlorite (Heach) 
5.Grmuler¥ 
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Adverse Side Effects 
“These are uncommon, bu some prot may came 
emporary stinging after application. 


Technician’ Notes 

|, These predues shoul nat be ised on fesh ane 
ri ot 

2, Keep bandages dry and dean. 

3. Some praducs may not be sutable for deep or 
puncture wounds, 


Protectants 
Protectants provide protective environment £9 
rssst the healing of noninfected wns Some 
enue protect che skin foe irtation caused by 
turin, feces, and tape, They act asa rer co pre> 
vent urtaton and allow healing of previously t= 
tate intact i, 


Dosage Forms 
1, Dermal Wound Gel 

2. Thuja-Zine Oxkle Ointment 
5. Nexahurd 

4 Taemerad 

5. No Sting Barrier Fil 


Technician'y Notes. 

| These products shoud be app 10 aan dy 
shin 

2, These products re not suitable for dep or punc- 
ture wounds. 

'3, Prods that contain zinc axe ray cause 2 
tos ingested, 


‘Systemic Corticosteroids 
‘Sometimes it may he necesary to use steric cor 
‘ected in the treatment of ae dormant and 
dermatins conditions. These deg afec immuno- 
Joie and inflammatory activity. Sptemic steroids 


se valle for onal and parenteral alsniseration, 
“The effects of systemic steroids may last from a few 
hous upto several weeks depending on the typeof 
sero used. Chapter 9 proves an in-dep dscus- 
‘Son of systemic corticosteroids and ther efecs on 
the bey 


(Clinical Uses 
In the treatment of dermacolysc conditions #7 
temic comicosterids ae indicated for allenic teac- 
toms (eg, flea bite hypenensiiity, apy), moist 
erarosis (hot spo), sebordheic dermatitis, an 
‘acral lek dermatitis 


‘Dosage Forms 
 Denamethaune injection 
2. Depo Medrol section 

5. Prednisone generic tables 
4. Medeol blew: 

5, Veealog 


Adverse Side Eifects 
‘Advene side effects are numerous. Many occur 
with misuse and long-ten we. Sie efcets most 
comp seen with des wed the treatment of 
skin indummation and pruritus tactile polyuela, 
polydigwa, and polyphagin, which may rene 49 
‘were gin 


Technicians Notes 

‘The technician should ale cents to the side et 
fects seen wth sjsteric conicosteroids, Pohuria 
«sd pops ray be problematic for some house= 


hold pets. Technicians should alnays consult the 
vetemasan when rein each prescgtion of sy 
tern contctercide and shuld note the dots 
poral ofthe refill on the medical record. 


Topical Antibacterial Agents 
“Tepical antibacterial agent are wed in the treatment 
al prevention of superb hater infetiens 
swounk Thee peduts otay contin comnts 
sa antfingel agents They may requiefequent ap 
‘lication (ie 2 t0 3 times dal) and can be wed 
‘under hands. 


Copyrighted material 


(Chapter 11 Drugs Used in Skin Disorders a 


Dosage Forms 

I ctoderm 

2. Nihzone desing 

43. Fowte-Topial 

4. Prodine solution 

5. Funmolalone ray 

6. Gentamicin salfitefhetamethasine valerate 
‘inement and spy 

7- Gentamicin sulfte/betamethasone valerate) 
clotrimazole ointment 


Technicians Notes 


Te achieve good contact with the skin surtace ip 
tthe hair before applation woe necessey, 


Topical Antifungal 
‘Topical antifungal agents ote wed the trea 
rent of superficial fel Yofections They are 
iffective wn the treatment of einganm and for 
thruh in equines, They ate often found in com 
bination with anribacterial agents and eorticoste- 
roid, They may necenitate frequent application 
(ie, 210 3 times daly) and eam be wee under 
hondages. Local reatmec of fungal ext 
totals effective, and the we of systems a> 
Fung agents may be necessary 


Dosage Forms 
1. Conofive 

2 Ropertox 

3. Miconaane 

3. Panag 

4 keline Shampoos 

5. Cloerimnaoe cream 
6. Cuprimysin crear 
7. Talnafate crea 


Technicians Notes 
1.79 achieve good contact wit the Sun srtace, 
clipping the hair before applcaon is oe nec: 


sayy 
2. Koper and products that contain dine wil 
san cothes and lghtcoloned har 


Fotty Acid Supplements 
Fatty acids consist of Fong chains of carbon atoms 
with a methyl group (—CH)) at one en Poy 
‘Surated fay aeads have varying nubs of dou 
‘le fonds that connecr the carbon ators, Formulas 
‘sed to iden fay acids give the umber uf car- 
from atoms, followed by the number of double 
bend, and rally the dance ofthe fist double 
‘bond from the methyl group. The formula for ara 
chidonic aid, (20:4N-6), indicates tha this fry 
facd has 20 carkon atoms and four double bom 
Srl thatthe frst doable Fond is sx anton aan 
‘oan the meth! group. 

Fatty acs that hase the fist doude-bond 
carton atoens away ftom the methyl group are 
called umeoi-6 (N) fatty aids. Those that have 
the best deahle-bond theee-carbs atoms away ae 
calle the omega-3 (N-3) fay acids (Scont. Miles, 
and Gein, 1995). Linoleic acid (1822N-6) and 
Tanolenic ack (183N:3) cannot be antes y 
the dag ard must he supplied i the det. For this 
ean, linalete and linolenic acide are called s- 
senna faty aks, Arachidonic ack (an ewential 
faery ac inthe eat 

Fanty ackls are reenable for the shine of the 
hire and dhe sence texture of the cia It han 
als been well documented that faty acid supp 
mentation can play an important role in managing 
the chin dee of eat- The exact mechanism by 
which fatty acids help to conte itching 4 not 
Anown, bat it hat been proposed ar fatty acide 
ray tie-up cyclooxygene andjor phospholipase 
(Gee Chapter 14), thereby inbibiting prstaglndin 
formation the shin A’ synergistic eflecr may be 
achieved by combing fatty ack eherapy with the 
administration of antihistamines of glicocnrtcn- 
sero 

Fatty ack! supplement are usally deve fm 
fh aloe vegetable ol and tay he combined with 
ancicasdane vitamins such a8 Aand E 


Clinical Uses 
Fatty acl supplements are wed to control stching 
(prutitus) asiocianad wath certain deematolowic 
conditions of dogs and cats. They alio may be 
‘eed to improve the luster of the skin (Boothe, 
2001). 
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Dosage Forms 
1, Dermeaps 

2 Dermeaps ES 

5. Dermcaps ES liquid 
4 EFACaps 

5. Pet Tabs FA tl 


“Adverse Side Effects 
Side effects may inchale vomiting, diarbea,o¢ ia- 
creased Mesng times 


=z 


CCounteriritants ae substances tht are applied to 
the skin of hones ts produce bea sertation aad 
Inflarnmation, These compounds are sometimes 
tue to reat chronic inlamimacory cniions of 
aine join, ligaments, tendons, ot other tissues 
below the surface. The rationale fr their wet that 
reaing an acute flammatory cnaltn pownotes 
‘oa wip 1 the inland ea an adjacent 

swe: This ncreme Boos! supply Brings with it more 
‘oxygen white blood ells antdbeais, complement, 
ial wher factors eo promote healing. The proper 
we of exuoreritnisins is complicated because wr 
sleruse may have litle flect nnd overuse may cause 
severe tie damage, The beneficial fect of wsing 
ssumterettants are cntroverial aed yay li 

clans clan thatthe peril of enforced rest (1 20 
S months) for sted animals actually response 
{or the healing eect, 

When counteriitants are applied the ski, 
hee stages of itation reult depersine the 
‘gent appl, the yn applied, and the sey in 
\thich i applied The tise stages ae listed Belo 
1 Rubefiction 
2. Vesietion 
4. Blatering 

Rubefacton (redening) indicates milf iiation 
accompanied by an increase blood congestion 
the skin. Liniments and “braces” are alehol-hased 
rrdbets that prskace a rubetacient fet shen 
massaged tan the skin, Liniments and braces ws 
ally have alcobol as the primacy ingredient and may 
Incl oil of wintergreen, camphor, rerpentine, 
‘hymol, menthol, or ammonia. The mater bencht= 
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ofthese pructs may result rom the massage used 
fn their application rather than the mec ef 
feet. tgtoner t+ ruhefacient compound, small 
wa lunes ora hace that applied under cot 
ton leg wrap in an effort to reduce edema around 
tendons ce joints. A seat usally contains alchol 
and elycenn and is applied under a moisture-proal 
Iandage to reduce ema 


Clinical Uses 
Counterimtants are used for reducing “Elling” 
(edema) aroun jos or tendons ann amociaed 


‘Dosage Forms 
1 White Liniment 

2 bepropyl abel 

5. La O-Geb 

4 Shin-O-Get 

5. Absorbine Veterinary Liniment 
6. Equin 

7. BIGEOIL 

SUPER Sweat 

9. Antiphlogitine Poultice 

10. SULPER Poultice 


‘Adverse Side Effects 
“Tie imitation may be cause by counterirtant, 


Vesication 

Vesicaion, the second stage of counterion, 
achieved by applying iritaing substances unde 
Ibundage Severe imitation accompanied by capil 
lary daneage results sn vesicntis blister forma 
thon, Mercure cide and cantharide oinemeie ate 
commonly wed as Mistering agents. Since the ap 
plication of wescants i painful process that ew 
lead to self-mutilation, they sould be appted ly 
‘onder the supervision fs veterinatan. 


amnatory masculodkeletal conditions in horses 


‘Dosage Forms 
1 Mercurie ome 
2 Cantharide 
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Adverse Side Effects 
“These may include evere tue damage, worsening 
ofthe orginal cordtin, and self-mutinin- 


Technician'y Notes 

eroleum jay shoud not be apphed around the 
site where a vescant sapped. To do so may dam 
age achcent tissue. 


| 


Castes te surance that destroy ise at the 
application sive. They ore wed wo destroy excesive 
tramulation tasue (pron flesh). supercial romey 
(warts, horn but: They shoul he applied by 
owledgeable penons because they can cause 
Alma to aiacene tne, 


Clinical Uses 
CCauaties ate wad or the comet of proul Hes, the 
removal of warts ad the removal of hoen bas 
calves 


Dowage Forms 
1, Copper slice 

2 Silver nitrite 

5. Prova 

4 Worst 

5. Conic Power 

6. Acide Copper Sulfate 

7. Cnustic Dresing Power 

1 Equi-Phar Fro Ble Liq 
9. Daring Paste 


Auderse Side Effects 
‘These may nchae damage to adjacent tine, espe 
tally the eye whet awed ot the heen bas 


———— 


Some drags used for behavioe moxifcation to cats 
and dogs can be used in dematokogt: conditions 
such as feline prychogenic alopecia ond canine 


2 


eral ick dermatitis (Merck, CD-ROM, ed. 8) 
‘These condition accor hecatre of excenive sell: 
licking. Tricyclic antepressines are potent Hy 
‘lockers thar also inhibit the upeake of seroconis 
and notepineprine. 

Glinical User 

“These drugs are use ty mafy behavior in such a 
way char excesve self-licking may he decreased 
‘They may be ed in the treatment of feline 
ppychogenie alopecia and canine ncral lick 
Sermatts 


‘Dosage Forms 
-Phenohurbial 

2 Dhawan (Valu) 
5. Amiesipryline 

4 Fuoxetine 

5. Naloxone 

6. Naltrexone 


‘Adverse Side Eiects 
Sie effects include sedation, iionneratic fatal 
hepatic mecrons tn cats dey rath, hyperaiva 
tion, vomiting, constipation, urinary retention, 
ataxia, doarentation, depression, and antes, 


Cyeloyporine A (ATC vet cae QUA Adt) ius 
awaselctve immanosirpresorin the treatment of 
sore dermatitis eheleplhpeptie tht as 
‘pecially and revere bmptveyts ha 
{hcindasinatny and antec ative thi ald 
isthe eatment of atopic drat yelping 
inhib the antgen-gsered relent of Iympho- 
eines by activate lymphocytes anal by activated 
“Feeth abe white scat of eon 
lentiocyteeytokine production, Langerhans cel 
function, ad Seganoloion uf masieyes. Cyel>- 
sgorine des not interape emopoiesis and does 
rot sefere wth the hneton phage ell 
(Noram, 2007). 


Dosage Forms 
(Cyeloxporine (Atopica) 
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Adverse Side Effects 
‘The most fequently observed undesirable feces 
are pstointestinal disturbances such as vomiting, 
‘mucoid of soft stools, and duwhea. These effets 
are usually mild and generally do not require essa 
tion of treatment with Atopica (Novartis Animal 
Health Ine., New London, Connecticut, USA). 
Sometimes (very rarely), muscle cramps, muscle 
weakness, anorexl, gingival hypertrophy, verruci- 
‘orm lesions, o changes in haicoat have been ob 
served (Novartis, 2007), 
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REVIEW QUESTIONS 


The skin consists of 
layers and spar of the 
system. 

2 ‘exert for 
Fealthy skin. 

3, Name even funetios of the si, 


4, Shampoor re more elective i left om dhe skin 
thou ‘nutes 
kefore rising 

5, Keratolytics and Keratoplastics ae known a 
——___ genes. 

6, Name the our stages of wound healing 


17, Whar dey an tring do o the skin? 


9, Patients are commonly presented fr skin 

problems wher in reality they may have 3 
less. 

10, Why are Fehavior-rype drugs used ia eating 
shia illness 

{UA patients presented for dermatologic 
Iden have an seth emi 
nes, 
a. Tive 
bh Fale 

12, The __ inthe lanes ong i the bo 
a.liver 
be ipleen 
kin 
4 stomach 
testinal tre 

18. Increased sin ietation may result ia hyper 
Pigmentation ofthe skin. 
a True 
Fike 


114. Humans have malt hair per dlc, but 
animal have one hai per falc 
2 Tue 
Fale 

15. Stampin should be le om the aia skin 
fo 5 to 1D minutes before rinsing. 
a Tue 
bh Fae 

16, The debyslement stage of wou healing 
usally gest ocur abut hour) afer 
‘ours 
re 
et 
do 

17, Daring the repait hase of wound healing, 
fibrblans produce snd other connec 
tive the proteins 
anne 
be collagen 
« commedones 
4 hyperementation 

1A. The maturation phase marks the beginning 


wound healing 
a Tue 
I Fale 
1. save formed during healing of 


‘Wound ofthe sof tue that corse of cot 
nective tse cells and ingrown young vesels, 
ich ulimarely frm wacar 
Collagen 
I Kertalyie 
Callus 
4 Granulation 
fsa product thats ued in horses 


ica CHAPTER 1 Zz 


ena Antiinfective Drugs 


5. Explain how diinectants and aninptis ate ue 
tie Explain how dieectant and antiscpt " 
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[araacremaL An agent that hibits bac grow, 
impedes repaton of bacer, ore aces 
JAvmiBionc An agent produced by a mirorgarism 
‘or serisythetialy fat has the aby wo ins. 


shape. 
JBxcrenicions An agent with the capabiy to at 
‘acter 


[Bacteniosianc An agent tht inhibits the pow or 
‘reproduction of baci 

BeTA-LACTAMASE Enzymes hat rec the elective 
‘ness of certain ona, betaactamase 1 pei 
lina; betalacamase i cxphalowporease 
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‘DessaronirTosis A fungal kin ifecion. 
[Devencent An agent tat deonses 
DDisinPECT To make fre of pathogens or mate them 


‘nace. 
FUNGICOAL An agent that il ung. 
FUNGAsIaC An agent that inh the growth of 


fare 

| Vino within an ari environment. 

J Vivo thin the ng boy 

opoPHoR An dine compound wit a longer activ. 
"pevod that ess ram the combation of o- 
‘doe and a carer molec thet elasses xine 
overtime. 
|MucrooRcanis An organism thats micoscopc 
(ex, backer, protean chet, yn, and 


ngs. 
‘SPORIDAL An ages capable of ling spores 


wytRopucTion 


“Micraonnits arc uhiquttou inthe envinnment 
Sime mktrpantims have pothogentc potential, 
ut otherr donot. Animale wally mabe snail 
‘contact with an infecticus agent somewhere on the 
bax ssurfice (eg, mucius membranes, shin, rei 
ratory tact diesive tract) fy the fhe arene 
fajecton, several hotles antimicrobial des have 
wen develipe since the early 1900s. These dap 
hve been used to fh dae in beh human and 
sims 

‘Not all urtiniceabils have the sare desree of 
sfivrivenost against microonganiams. A determi 
nation can he made wo dstingush diferent rypes of 
Iycteria with the ase of m Gram stain. The Gram 
stain a Iaboratory poxedire in which dyes are 
‘wea to stain bacteria (Fuge 12-1), Grarn-potive 
bucteria stain dark ble 19 purple: Gram-negative 
bucteia stain pink to red, However, some bacteria 
cannot be identified through the Gram stain teh: 
rigue- To diferente eke boil, cack fh 
sin stain can be used and then deccoried with 
ethyl alcohol and hydrochloric ac. Other bacteria 
rust he identi by special techniques sich as 
thek-eld examination oe Gimene> sain. Gress 


sand Wright suns may be wed to Meney parasites 
land ieracellular microorganisms, Bactera with 
Dimi staining properties tend to respond to the 
some annscrobil therapy. Still ther hater te 
lei by thei ability tn unvive with without 
‘oxypen. Aerobes ate bacteria that must have oxy- 
igen to live and replicate. Other bacteria ae let 
Tice and multiply without yen; these are known 
avamaeroes. Anaerubes may be handy and tilt 
toeeadicane 


MECHANISM OF ACTION 


“Though analysis of the effects that» drug’ eto 
Jason hacteria antimicrobial druss can be divided 

oso categies bactericidal nd bacteriowtatie, 
However, seme strains of mutant bacteria have 
(eater resistance to some antimicrobials Resistant 
Srrsine of hactera can make antimicrobial eherapy 
Aificule Therefore, to prevent mutant strains from 
developing, antimicrobial drugs must not he used 
tndscriminately Sometimes, may he neces 19 
se two diferenr rypes of antimicrobial drags to 
treat patients with infections caused by teo or more 
tere organs 
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The Gra sta is a bona est that conan se dsl torent pes of bac The proce i a 
(Ate reping be sea het air fond sre wt sal cet sae det ad mie (2) Roe ped th 
‘up war (3) Mood sinew Cans tne ad wt stan Trae (4) ese gery wah ap mea ood wt Cra 
‘recone 5 to 0 sean (3) Vuh gee wi a (e) Rand un we aon coro fr 3010 60 sac. 
(2) Wee th pe, Be by. Sten inc ol wrens (wing the Mame COX eee) The 
‘Sarg noone oe sown hewn Be one whch ey we ue 


Ate a laboraory has identified the rype of or 
frnism tae is cauning an infection, » seniity 
teat may be performed. Several tests are available 
for testing the asceptibiity of an onganiay to 9 
specific antimicrobial devg. Moat commen, the 
clk sunceeiiity gve fed in sal laboratories 
(Figure 12-2). With this tet, an agi plate with 9 
stand ymount of cultured onpanism aed With 
the use of a diapense, paper disks impeegnated with 
thous antimicrobial drugs ate placed within the 
gue plate. Incubation is carted out, along with 
Imenuiement of the aones of inhibition. These 
‘anes show whi atimicrabel agents are sce 
tible or tesbtane to each particular antimicrobial, 
and how effectively they may perform in vitro. The 
‘Kirby -Bhwer procedure commonly wed iy many 
laboratories 

“The bron ution aacepibily tests wien 
many laboratories (Fgure 12-3). An ogni bo 
cule into a serie of tubes oe wel im a microil- 
ture plate: Thee tubes or wells contin diferent 
sencentrnsof antimicrobial The hiwest concen 
teaion that macroscopically inhib the growth of 
‘mga tthe minimum inbibwtory concentration 
(MIC). The MIC repreentsthe degre of ascepobil- 
ity of an onsinism to 8 specie concentration of 
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Rouee m2 
The ape ln es ees the nv scp a 
smoaoppeen t specie bites Net the anes fh 
‘ov sumreing th ete Ss, 


‘paca ansincrobial dg. The antimicrobials that 
la effcctive tn vitro may nt aways be the best 
choice for we in vivo. A clinician chowves which 
‘agent 10 ne by cinstering the diagronis au asst 
‘ng each agent’ pharmacodynamics and plrmacoki- 
‘erica. This proces allows a clinician to choose the 
‘ost eficient and eficacious drug to tet specific 
cmb 
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3 
The beh don suscetbaey et Now athe oppnere 
pena cortarg 0.312, re ry of ome 
The eames vs hb in the se at nce 6 rel 
rn Themrimum nhbitoy canceretan s§ mgt 


Technicians Notes 

‘Special Considerations When Antimicrobial 

Drugs Are Used 

1/0 fot we antiniobil gs or il neon. 

2 Antimicrob shuld be uted on for ads 
tat tak of severe infection 

5. Do not cumin the principles of asepss pst be- 
‘cause there are many ansbitics ram whieh to 
thoose 

4. The use of antimicrobials shouldbe based on 
dette diagnos 

5. Donatus a beadspecrum arabic # he rect 
ing orgmern i sensive ta pec arene. 

‘6. Antimroba dogs shoul Be administered in 
ful heapeutic doses 

7.1m anamiralcan be wed opal oe 
do so. Ts reserves the use of syatensc dus fo 
‘gos ace 

Be cael reganing anabitic withdrawal tes 
in animals 10 be slaughtered for human con 
Sumpton and anti thane Ses in iy 


ows 
2 Peiclin G brzathne longing (48 hous) 
and 5 nt approved fr use day areas 


=  & — 


Penicillin was developed during the 1940s and re- 
mains very important as an aneimicrobial drug. even 
thouh many ether antimicrobial ae arable in 
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‘nda arsenal of dass Researchers have developed 
natural and semisythetic compounds chat display 
vane antimicrobial spectra (Table 121). 

“Many penicillin formulacions ay “sere out” 
ie. peciprte) during nonuse and must be shaken 
well hefore we. Addinonaly, when oral prepara- 
thons are reconstituted its important to a op 
‘propriate amounes water that dilution does not 
‘ecu (eg, hen amoxicillin oral reparations are 
amixed), Many oral preparations are sable fr only 
Te 14 days. Most pencilin formulations must be 
sored in the efrigeraroe an he veterinary techn 
‘fae mast tll clans that oral prescriptions for pet 
should he administered until the entre therapeutic 
timeframe has been complete 


Phormacokinetics 
Absorpein of most orafly administered pencilinn 
takes place inthe stomach and small seating (Ui 
the dwxlewm), Mest inject penis re abs 
‘seb pally a rhe injection ste ara ae dst 
sed rapidly trough mow tiwue, The kidneys are 
the primary organs for exertion of penicillins al 
theugts the liver metabolies ether penieil 
‘Withleawarmes foe dary coms must be adhered 
ecame fenseline ave excreted thvouyl he milk 
Vererinary technicians should be aware ofthe with 
deamal rates of penicillin and should ensure tha 
feoper dectns are inclined on the feencpthon 
Tabel especially for elias who are beet and dry 
peedcer. 


Pharmacodynamics 
Resetcs has shown that peli bind reverstbly 
with nays cade the Bacterial cyepaxe men- 
bane. These enzymes, called peniiin-bding pro 
tes (PBP), are involved in cell wal synthesis and 
cel eso; when this bing occu, it ierease 
toner nmi resus and uprtes the cll Sane 
fcteria produce hetadactamase (penicllaase), 
sich increnes the resistance of hacteria by con. 
vertine pencilin eo inactive pencilic acid, Some 
enwilins ate more resistant to betta hy: 
‘holy and ae sefered wo as heuelacomase-rsiaan 
cox pnicinaserestan pecs. Penicilins are ws 
ally very efetiveagunst ram-pitive bacteria, but 
menegative hacreria have an voter membrane 
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‘Table 12-1 Penicillin Preparations, Indications, an Antagonistic Drugs 


Drug Indications ‘Antagonist Comments 
Posie 
Periolin G sodium infections cause by penciin. — Tevaryines May 24810 sodium load 
senstive organisms: Bacal chlorsmphencol, 
reumonia, upper resprainy and pacomomcn, 
tac ifectons equne sare 
ies Ducleg lected 
wounds ana mac infec- 
ons (a gh des) 
Peilin G potas Same as for pein G sodium Same 2 or penciin. May produce hyperkalemia 
‘Gseaiun | {W):deayed ebsoption 
fr horses (IM); unreable 
absorption 


Peril G procaine Same as fr peniiin G odin Same a or penn 


Penalin G bervathine Same as fr peniiin sadam Same a or percin 


[Naron-Spectrum, Acht- Resistant Pniline 
Penn ‘Ml ection ead con- Same a or pein 
toed by parental theapy Gwar 


NetsLactamase-Resistant Peoiciline 

Math Pyoderratti cits eters and Same a or pencilin 
ther condone cased by C som 
Stpfoeccrs oueus 

Covactin Same as foe metic Same 25 for persiin 

seum 

Delwaosin and Same as for metic Same 25 fo penn 

‘owen ‘Gxcdum 

once Some as for matic Suoramdes 

Broal-Spectum Peniciline 


‘Amprin and hetcinecton of organs end tesues Chloramphenicol, 


actos tetacyines, 
‘cephalonding 
‘oxen Same as fo mpciin Same as for ampicin 


Never give contain 
ated in some exces and 
horses that ace: pe 
slaughter withdrenal end 
‘nik wittding periods 

Never give NV pretaugher 
‘wahdronalrequred, and 
‘ray pest in diy cate 
rik for 2 weeks 


‘Should not be administered 
with food ess active 
aja gramnegative 
bien han percin G 


‘Not table slo many 
‘ncompatiies vito 


Frequent wed in y= 
‘ow itamammty 
preparations 

Resatbed fom Gra 
‘beter than ows 

Not abeobed as well 
woe 


Incompatible wth many 
<u ond solitons food 
‘pais absorption; ik 
‘wahldng ae pre 
Slur thowal tes 

‘Absorbed from Cat bet 
‘er than amici 
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‘Table 12-1 Penicillin Preparations, Indications, andl Antagonistic Drugs—cont'd 


rug. Indications Antagonist Comments 
Pperalin ‘Same as for ampaiin ‘Amnogh eases 
CCabenlin sodium Same actor ampeiin. but Same as forampiclin Freshy mad solitons 
especally Bsudorenas ‘shoud be used 
intecons 
Bea Spectrum Pesce 
Cibenain indanyi Same as for carbene, Same sor ampiain Absorbed apd rom the 
‘dm sodium Gat 
Tear Same as fr cabersitn Sameastorampolin Used 35 an inrauterne 
sodium ‘rhuson in mares 
Potente Penis 
Amonciinpotstive Wide ange of ifecions when Same as for ampiclnCapsles/tablets that ae 
wisn (41) used weombewton | ot hepa tiht 
conan ose acy 
‘ot gve to patents 
allergic to peralins oF 
cephalasporins 


Inhibitor of Tubular Secretion of Pencils 

Probenecid Prolong blo levels of 
perclies tat have very 
Shot plasma hal bes OF 
that ae extemal cost 


Same as for amp 


sound the cell yall that fimies PRP peemeabiliy. 
Some penicilins have an increase ablity to pene 
trate this cuter membrane ea may he move eective 
npunst gram-negative boc 


Clinical Uses 
Pencils are wet teat ies wit haete: 
il infections eslting orn pene lirsuscepble 
snicroonanisms. 


Davage Forms 
1. Amoxicillin (tablets ana ral liquor dos 

and cas) 

‘4 Amoicilin 

Ammo Tate 

«¢ Amoni-Drops 

 Ammoilovect 

te Rabun 

f Bioniox 

s¢ Amoxicillin trihydrate 

i Many brands are wvslable 


fh. Withdrawal times (carl only) 
1. Meat = 25 days 
Milk = 96 hors 
Amgycia (Veterinary) 
a. Amp-Eiquie 
bk Ampicilin trihydrate (Polflex) 
Withdrawal tines (a 6 rls) 
Meat = 6 days 


1. Many brands avaiable 
bs Penicillin G, potamsium or sodomy 
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«Penicillin G, hencathine: Benza-Pen, Benzyl: 
pein (many brands availabe) 
4. Peniillin G, procaine 
1 Many brands avalable 
¢ Fenkilin V-Pen-Vee 
 Amosieilin eilrane 
i, Many brands swaifable 
¢ Withdrawal tine (eatle) 
Meat = 4 days 
li Milk = 48 hours 
Ii Calves = 7 dys 
hh Withrow vie (shexp) 
i Saye 
|. Withdewval rime (wine) 
1 6davy 
J. Withseawal rime at higher ves (be 
doves) 
Meat = 21 days 
7. Tearcillin 
a Tiear 
he Tai 


Addverse Side Ejfects 
Allert reactions, vomiting and diarbes, oF en- 
erty may occur i etl ard horses when tet 
ment by akninisterad oll Hives ot respieatiey 
iste alo may occur ecaune of posible sericiy~ 
ity reactions to peril. Epinephrine should be 
'niministered STAT if eapratory dnt s svere 


Techniciaw'y Notes 

1, Subcutaneous (SC) admntatin of penciin 
G oF benuatine perciin shoul be avoded 
because of potental tame Inky and feo 
petental food anima 

2, Peron should not be wed in homes intend 
fot fod 

3. Creal read abel oncering mi 
times andthe teatrent of arava abe svg 
tered fo food. 

4, Pencil G benzatine i longacng (48 hous) 
and snot approved for use nt dary cate 


‘AMOXICILUN + CLAVULANATE POTASSIUM 
Known as Augmentin in human medicine, Clava- 
rmox (veterinary) 2 beta-lactam antibiotic + 
hets-bctamase inhiitor. Clavamow & a braad- 


spectrum antibiotic that is used wo wteat skin 
Infection erinary rac infection, wound infection, 
and respiratory infection. Cavan is supplied in 
‘aber and liquid forms for oral aduunistzation, 


Dosage Form 
[-Amoviclin + clavulanae potas, 
4 Clavaonne tablets 
1 Clavamax laid 


Adverse Side Effects 
Although allerse reactions may oxcur this drug 
‘ually i well aerated. Vomiting and dlarehea may 
‘ecu fn sme animal when chis drug is adminis: 
tered only, 


Technician’y Notes 
Use with caution 9 animals wih llerpes 10 
pence, 


Cephalosporin are wed primarily in small-anien 
medicine: However few have heen developed for 
‘ue in Lange-anima medicine. This tou of drs 
las ita generations according to spectrum of 
activity Table 12.2), 


Pharmacokinetics 
Most cephalosporins ate administered parenter 
ally because they lack the ability to be well 
sothed by the gastrointestinal (GI) tract, Once 
aborkel, cephalosporins are distributed to tines 
‘and duu, sath the exception ofthe central mer 
vous system (CNS). Some cephalosporins are 
ahworbad into the cerbmpinal fuid, but 
absorption t limited. Metabolism occurs in the 
liver, with elimination oxcating in the kidneys 
by glomerula Slration and tubular secretion into 
the urine. Therefor, doses must be modified for 
patients in renal failure. With a few excepehns, 
‘cephalosporins are excreted through the feces vi 
the Bary system. 
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Table 12-2 Cephalosporin Preparations, Indications, and Antagonistic Drugs 


Deve Indications ‘Antagonist Comments 
Celadon Infections caused by sesiove cr All cphulospares: Ingesion of food does nat evga 
fps in he respaatory Mac, gentoo abscypton 

shi, unnary tac, soft Bue, 
bones jos et 
Cephalenn ———Unnary mat infections Ingestion of fond may delay 
“absopton| 
CCephalathin —_ilecons caused by sense of |M injection paint nacvated 
fans m the expan wat, in ver 
shin, unary tac soft sue, 
bones jos ete 
Celaotn ‘Same afr cephalothin ‘hiy prot Bound; very rely 
‘ephotane 
Cephepiin Same a fo cephalothin ‘nsamammay infusion for masts 
Celamandole ——tetvestening garrnegative ‘ase should be reduced 9 
Infections ‘tiers wh eral fare 
Cefostin ‘Teatment of susceptbie feciors toca eacion may occu at 
“a cepamycin) inyecton ste 
Cetiatur HCI" eatent of espitory ase in ‘ay be used in acing dairy 
‘tle and syne boed spect ‘nena 
eganst pam postive and gam- 
gave bacer ichcng beta 
i ‘sans 
Cebit sodum —Tament of respratary doeave Mey be wed in cating dairy 
‘ate, sheep, horses and swe: ‘chal 
trina tac facto in dogs 


cefective in treating invidunly with infection 
‘cued by hacer thar duce bets-factanue 


Pharmacodynamics 
Sinular ns perils, cephalosporins 
call wall sachesis by Binding to the bacterial en- 
zymes (PBI), The spettru of acivey of a cepha- 
lospori revealed bythe dus’ ability to penerrce 
the hscterial cell wall and bind with. proteis 
Within the eytoplsmic membvane. Anche sin- 
luricy between cephalosporins and penicillin is the 
sxsceptiility of cephalosporins to bet-Laramases 
(cephalosporinases). which can be proce by 
stain cterla. Some cephalosporins are owe 
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Clinical Uses 
CCephalomporins are use ta treat tii, skin and 
soft rise infects in esa eats, towine sti 
1 shinpig fever, and other respeary infections 
in camle, horses, sheep. and swine. Cftiofur sodium 
(Naxcel) sb ts approved for we in dyad chicks 
an diy-ld turkey poults for conta of eaty moe 
tality asmeated with Exhencha coll capo 


Donage Forms 
1. Cefaclor (second: generation cephalosporin 
sain) 
a. Cech 
2, Cefnlonil (Gt-generation cephalosporin 
antibiotic) 
{4 Cafe Tabs 
1, Caf Drops 
3. Gefizolin (Sct generation cephakspori, 
aioe) 
1 Aneel 
h Kel 
«& Many othe brands available 
‘Cif mention etalon 
saibots) 


thin genwraion cephaknponin 


a. Claforan 
6. Celene cepahognin 
sanuibiote) 
4. Cafotan 
1, Cefoxitn (second-geneeation cephalosporin 
antibiotic) 
4 Mefoxin 
16. Coftaidime (thiedeneratton cephalosporin 
ansibiotic) 
Fores 
he Cents 
© Tatkel 
A Taeidime 
9. Ceftiofur (thin! generation cephalosporin 
amiibiotic) 
a. Naxeel 
bh Estenel 
10, Cephalexin (Sst generation cephalosporin 
antibiotic) 
a Keflex and gener forms 


{1 Cephalothin(fre-generation cephalosporin 
anibotic) 
2 Kellin 

12.Cepliadine Gist-generaion cephalosporin an- 
co) 
2. Velo 

15. Cefpodonime (third-generation cephalosporin) 
4 Staplicet, admmstered once daly 


Adverse Side Effects 
CCephalosporins are wally safe for we in annals 
However, allergic wactions ean occu. Rare Ned 
tng disorders have heen seporel with ome cephr 
Jesporins. Others have caused setures, although 
this occurence is rare, Vomiting nad darhea have 
‘been tepeteonsome individ 


Technician’y Notes 
|. Carey read labels repading mik wihhokding 
Sie aer masts tealment and use in arg 


‘oe shied 
2 Nel proved for use It Aaating dy 
es 


= @ ~~ 


Tetracclines can he aioistered parenterally ot 
‘euly. The terracyclines moat commonly used 18 
clinical practice are tetracycline, oxyttraycline, 
Soxyeycline, and minocycline (Table 123), 


Phormacokinetics 
When tetncyclins are aminiered, they are dis 
trated quickly thtoushour the tissue and semetimes 
eet int the CNS. Decrease metab 
‘cum with not etracyelines; thus hey are eliminate 
foe che body in acne form. Elimination occurs 
most cfien by glomerular flat. Fut smetimes 
say be achieved thrush biliary excretion routes 


Pharmacodynamics 
‘Teracyelines work by inhibiting protein synthesis, 
thereby impeting bacterial cell Sivisiom. They oer 
2 ronal spectrum of activity gaint gram-positive 
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‘Table 12-3 Tetracycline Preparations, Indications, and Antagonistic Drugs 


Drug 


Optewaryne 


and gram-negative cteria, They are bwcteri 
static although ot ih dove concentrations they 
may become hater 


Clinical User 
“Teracylincs ute wed «tree respiratory teat in 
feet, bvctenalentert, and urinary ect ene 
tion cad by tetracycline wscepeile micreorge- 
tam. Tetracycines alo are wed to treat rickettsial 
diseases (eq borreliosis fe. Lyme seme, Rocky 
“Mona sported ik fever) 


Dvae Forms 
1. Chhortetcyline 
a Anuplasmosis block 
bh Aureornyein sohble porter 
«© Auneomyein tablets 
«l.Aureomycin soluble calf ables 
«© Calf cont bolus 
f.Fermycin 
2 Doxyeyeline 
a Vibeamyein 
Mons 
© Dray ps 
<4. Many other bond ayailsble 


5, Minocycline 
a Mino 
4. Oxretricystine 
a Bomyon 
bs Onybietic 
© Ony Tee 
4 Ternycin 
-Terramyein scour tablets 
£ Terramyeia soluble powder 
& Long-acting formulations include the 
followin: 
 Liguamyein-LA 200 
4. Biomyein 200 
5. Tetracycline 
a Panenycin 
1. Daamycin powder 


Adverse Side Effects 
“Tesracyelines may case real problems when amin 
‘sere at high doves, can act fomation of bones 
aon teeth (ce staining of teeth) in young animals 
shoul never he gen 1 horses intavencasy, and 
ray caue drug fever in cats: some hepatotoxicity 
may occur at increased dene especialy in suscepcble 
‘dra 
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high concentmtions in renal curtcal tissue, 
aMloquate renal fmction ée necesary for their 
swe: Ettinger (2001) recommend monitoring neph> 
roxoaicty by obtaining» peemeatment stuns ce 
stinine level and comparing thar with values fom 

mples taken during teatment, Any sigifcant 
change inthe erum creatinine level co incate 
the neal for termination of treatment. Another 
sea of concentration isthe inner ea, in which 
eoncentrtion levels do nee diminish unel eat- 
rent has been completed. The otonaeicity that 
‘eens ay be vestibular oan 


Phorm 

‘Aminoglycosides work similarly wo tetracyclines 
by inhibiting protein synthesis and impeting 
bacterial cell division, Aminoglyconides have 3 
broad spectrum of activity but should be used 
only in specie cases of gram-negative infection. 
Streptococcal bictera species kon show much 
sensitivity t0 aminolyconies (Eninger, 2001). 
‘They ire most often effective aguinse anaerobic 
beeen, 


Clinical Uses 
Aminwolennides are wed 1 teat patina with 
Peumonia, endometritis, urinary tact infection, 
Fwcteral enters, conpnetivtiy and skin. and 
soft tone infections caused by aminaelycoider 
ssacepeble croonpanime. 


Dovae Forms 

1 Amikacin 
Amighde-V 

2. Gentamicin 
 Gentocin 

3. Kynamycin 
‘Kanto, 

4. Nevenycin 
‘4 Bion 


Adverse Side Effects 
case intestinal bacterial has may be desrpted 
shun therapy with chs dew, darehea may ccent 
‘Other side effects include neuromuscular Hackage 
(when wed with mesthetic ants), nephrotcade- 
fy and onsen 


Chapter 12 Aniinfective Drugs 27 


‘pewomuscus Bocing dug, is best 9 rea 
from usng these drugs the same time. Amino 
‘yeasde blood kvels can be detemined before 
‘Peuromuscus blocking ds are used, to pre- 


4 Dornot ma vk or syinges wth ather abla. 

5. Aminogycsides may cause problems such a 
‘etorowoty or nephvotonay in amb especialy 
$e patent on inosemide therapy when they 
ae sdmnsed 


Fluorouinolones are relatively new ty veterinary 
medicine and have been approved for use 1m do 
cats trey, chickens, and cattle. Thee use 4 
hones contioues 40 be contnwersal and 4 nt 
arproved (Plumb, 2005), Fuoroguinolones ap 
‘owe for we in veterinary medicine include eno 
Mocicin, difloxacin. hydevchlorde, ehiansci, 
saraflwacin, and matholoxscin. Flioraguinolones 
cechibir roadspectrum activity against om 
‘eniive and gram-negative haste 


Pharmacokinetics 

Pluoroguinolones are availabe fr al and paren- 
tera administration. After alministration they are 
really absored into tase ard body Ads, Me- 
tates secur in the liver, ad eimination vee 
waa dhe Lidaeys sno une ot thn bile nts the 


Pharmacodynamics 
The Feuad spectrum of activity offered by the 
tuceaguinolones s bactrickal against many difer- 
cent pathogens. The effect of fluoroquinolones i 
achieved through inhibition of er imerference with 
the facteal enzyme DNAse. 


Hidden page 


boy and can reach therapeutic level in the cere- 
brospnal ud (Plumb, 2005). 


Clinical Uses 
Florfenicol is approved forthe meatment of pticnts 
with bovine respiratory disease asoctuted with Pas 
teurels haemolytica, P. mudeeis, na Haemophilia 


Dosage Form 
tle injectable solution 


‘Adverse Side Effects 
‘Advene se effects inclage transient inappetence, 
decreased water consumpeion, and dates. 


Technicians Notes 

1, lrlercol is ot approves for use female day 
‘ate 20 mori of age oF olde aed should not 
he used In veal caves, caves. yourger than 


1 mom locales receving a all ik et 

2. Rorencol sor vamuscuar nection oy. b- 
Jectons should be administered into the neck 
wth no more han 10 un pt ae 


Macrolides and Uncosamides 
“Mace and lineoames ate pearly fective 
aginst aram-peitive oxgrsens The macnn 
rnont commonly wed fo veterinary medicine t- 
clude timiusin phosphar, erythromycin, andy 
losin The incomamiks inca lincomycin lids: 
rnyein, and pitimyein. Clindamyein also effective 
sv treating anaerabie infecrion and is wed to teat 
ptlnes with deep pyoermas, wounds, abscess, 
and osteomyelitis 


Macrouoes 
Clinical Uses 

“Macrolides are wel wo teat prions with upper resp 
ray rat infection, mastitis, mets and fe fot 
"see Fy microorgimioms suceprile mcrae. 
‘Dosage Forms 

L Eryeheo 

2.Gallimycin 
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‘eal aliministeation of erythromycin and tyes 60 
ruminants and horses. Intramuscular injection of 

Adverse 
beta 
‘ous injection of hcenin phewphate (Mico), 


| Meo snot approved for use in fcatng dey 
‘enemas 
2. Cavey read labels about use animals 10 be 


‘Gaughteed 
3. Mots portly lethal to humans, sine, and 
pense 


Lincosamioes. 

Clinical Uses 

Lineneaniles are ased to treat oper respiatory 
tract infection and skin infection nt dogs ats and 
sine as well a tt cattle. Lincomnycin my 
bre found in combination sith other agent for wse 
fn chickens Clindayein 8 approved for use 
‘dogs and cas to teat deep pyoderma, wound infec 
tion, abscess, dental infection, and osteomyelitis, 


‘Dosage Forms 
1 Clidaaycin 

‘Anti (capsules oral guid) 
2. Lincompein 
a Lincocin (capsules, oral Hig) 
1b Lincocin Sterile Salon (swine) 
«,Lincomix 
4. Pisue Aqueous Gel 
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Adverse Side Effects 
“These includ occasional vomiting am dees 


Technician's Notey 
" Uncomein sna for use avian used for egg 
laying breeders or tstys 


bis hamsters, guinea pigs. or horses 


Vancomysin is not commonly wed in veterinary 
rmlicine: Kis very effective git rare postive 
puthogens, particularly enecus organisms. tis a> 
‘ministered intravenously or orally. Vancomycin. 
‘xiministered orally (not absorbed) only to contol 
Clon ict 


(Clinical User 
Vancomycin s used 0 teat tesistantstaphylococ- 
cal and streptecal infections 


Dasa Firms 
1, Vancocin Powder 
2 Vancoxin Injection 


Adverse Sie Eifcts 
These include posible chombophbics and fe- 
brile renctions (Beech et al, 1987), Orotoxicey, 
nephrotonicity. and hypersersitviy are other pos 
sible sie effets. 


‘Spectinomycin 
Spectinomyein is nn aminocytiol antibiotic that 
ts primarily effective aginst gram-negative hacte> 
a, some riyeoplaea, anal sume grame-postwe 
buctera, It action inhibits protein synthesis in 
susceptible bacteria, Ie & not generally effective 
against maerobi bacteria 


Clinical Uses 
‘These inchile contro of si sacculiis and chronic 
respiratory disease in turkey poults and chicks 
‘cnn by onginion srsitive te apectinomycin I 


baby pis is used to coped nd seat infectious 
<dumhea Cased by E. cal In cattle, ii indicated 
for the mearment of bovine respiratory disease 
sssveured with Po huemolvica, P. mulucia, and 
Homme 


Dosage Forms 
1. Spectam Injectable (tukey pulls and chicks) 
2 Spectam Scour Halt (evine) 

5, Adipec Sterile Solution (cate) 


Adverse Side Eifects 
“These are wocommen. In cattle, wid swelling ay 
[be noted a the injection se 


Technician’y Notes: 

1.Do not use female day cate 20 mont of 
age o oder. 

2. rot we ve cabs 

3. Corey Teod labels about use In animals for 


sdughte. 
4. Approved only for we sine younger than 
+ wees of age or weighing ess than 15 By 


B and Bacitracin 
Polymysin Band bacitracin ate restricted to topeal 
skin and ophehalnieanpcations. Those drugs of 
ten ate combed with other drugs (ee. emscnyetn) 
‘ nopcal akin and ophehalic oianents 


Clinical Uses 
These inchade treatment of soperficil bacteria i 
fections ofthe eye, conjunctiva, and shin, 


Dosage Ferm 
1. Myeitcin Sterile Oirment 

2 Feete Topical 

5. Neohacimyx Ophthalmic Solution 


Adverse Side Effects 
Adverse side effects of polymyxin B inclode 
ephroticity and neuonicity f administered 
parenterally (Beech et al, 1987). Boctracin is 
limited co topical application because it caates 
nephroconicity 
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Technictan'y Notey 

Cate shoul be tae to avid contaminating the 
appleator tp when ophthalmic prpwrations ae 
adrstered, 


‘Sulfonamides 
Solfinamis, oss drags, ave antibacterials that 
offer a telively boo spectrum of activicy aginst 
fram: positive and gram-negative Fates. The most 
fmmon sullonamiks used in veteriary medicine 
ane aléassne, sulle, snd slabnethowine. 
Teiethoprm, pyrimethamine, snd rmetspem ate 
commonly combined with suloaurides wo cahunee 
their effect. 


(tiniel Uses 
Sulfonamides are wl to reat pients with acute 
Urinary tract infection, respiratory trace infection, 


Dosage Forms 
1. Tiibriaen 48% Injection 

2 Drier Tables 

5. Allon Boles 

4 Alor Oral Sispenion 5% 
5 Sustain Il Cattle Bolus 


adverse Sie Efets 
‘These inelube untcata (hives), wotiting, dares, 
anor, fever, and crystal formation withia the 
kidneys, which can real in hematues poten, 
and renal tubular damage, Kerateconjunctvitis cea 
hasbeen ported in dhs The se of thee des as 
been lapited im food-prnhcig animals because of 
residues ofthe drug in meat, mi, and e3- 


Nirofurans consist of group of antibacterials 
with brd-spectrim activigy. The mort commen 
Ditrofurans wed in elim practice ae aldara: 
sie, nirofurntoin, and furizolssone. 
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Clinical User 
“These inclade treatment of spericil bacterial n= 
fection of ours, necrotic enteritis isin, cS 
idiots in chickens, and hacteral enteritis i pis 
Younger than # weeks ok. Nieofurazone also may 
‘be used wo teat pinkeye in cate sheep, and gots, 
2 wel as eye and ear infections in dogs and ca 


‘Dosage Forms 
LNFZ Pater 

2. Nanfurszone Soluble Dresing 
1. Nitrfuncine 02% Soltion| 


‘Adverse Side Eifects 
‘Advene side ffets are uncommon, 


Technician’y Notey 

|. xcept for approved opal use natura Nave 
been prohtned n fod produong animals 

2 Neha shoul not be used in ves aves, 


Rifampun 4 » Taree compen antimicrobial that 
deriva fs eifaycin Band produced by Noo 
rman: it wally & used in combination with 
ceher antibiotic to avn the development of ree 
ant strains of acter 


Clinical User 
This deug is we primarily to creat young hones 
vith Rhadaoneas ep infection. 


‘Dosage Ferm 
1. Rifin Powder for injection 
2 Rifampin Capsules 


Adverse Side Eifects 
May cause r-orange-colred urine. 


=z 


Fungal infections (mycoses) are clasifed into two 
sypes topical (apericil), which affect che skin 
and macous membranes, and systerni. which acct 
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sch areas asthe blood, lungs, or CNS. A topical 
fungal infection may be ditanesed by direct mcr: 
scopic evamination for the presence of delicate 
Ihyhae in skin cells or rhe presence of spotes oa the 
surface of an infected hair. Deemaophyte test me 
sium isavalable for rpical fungal Mlentiication at 
‘nope laboratories (Faure 12-4). Systemic my 
ssl usually is diagnosed in lage Isboratories 
through serlewic usting.Pasienes wth fongal i 
fection are ated with oral topical or parenteral 
drugs that are suitable for these sections. The 

anmimycotics dros are vn nwo 
1) polhene, (2) imide, (3) anti 
metabolic, andl (4) superficial agents 


Polyene Agnes 
‘Aupuorenicin B 


Amphorericin B isan aniunga rag shat may be 
fungistatc or fungicidal. 


Clinical Uses 
‘Thowe drug are we to tee dogs ad cats with 
systemic myeoti infection. 


Dovage Form 
Funinne (harman label) 


Adverse Side Effects 
Numerous toniites such a anorexia, vomiting 
senses, anemia, and cardiac art have been re: 
‘pete withthe ase of amuphocentcin B, Nephrotax- 
eit aso occurs im most patients that are given chs 
‘deg (Beech eta 1987). 


Technician’y Notes 

ampholenen Be edministred irvenousy 
‘Terngh dhton in 3% desrose 

2. Rena haeson shuld be mentored close) during 
seamen 


Nvstarin 

Nyvtanin sua he fungutnic or areal Fen 
‘combined with other dr such as neomycin, thi 
sstepton, and triamcinolone acetonide, 


Clinical Uses 

stain te use to reat dean ats with ean 
das infection of the skin, mucous membranes, 
land intestinal tract 


Davee Forms 
1 Animas Osnement 

2. Dermalone Ointment 
3, Panolog Cream 


Adverse Side Eiects 
‘Advene sie effets ure uncommon, 


Imidazole Antifungal Agents 
KETOCONAZOLE AND MICONAZOLE 
Keroconagole and miconazole ate two of the mut 
commonly used drags in this clas, Ketoconazole 
ie available in oral and ropical preparations, and 
rmiconazole is available in parenteral and topical 
peeps. 


Clinical Uses 
“These incl the treatment of some systemic my 
come fecions ana some dermatephytoses, as well 
‘9s Candda infection sn dogs and eas. 


Dosage Forms 
[E Nicoal Tablets (human takel)—kerocomacole 
‘2 Neseal Cream (hata label) Letoconasole 


3. Monisae (hum label) —miconazsle 
4 Conofite Lotion of Spray—miconaosle 


Adverse Side Effects 
‘Adverse side effects are not as severe as those of 
fmphotericin Band ate uncommon. Ketocon- 
sole may produce heputotonicity. Micomsenle 
may produce tachyeandea, aethytha, fever, au 
sea, and thrombophlebitis after intravenous ad- 
miniseation, 


aes 


RACONAZOLE 
Ineaconaacle i the most recently availabe ana 
fe for sei veterinary medicine 


Clinical User 
Theacnasoe b west treat cogs and cas 
terme myeori infection 


Dosage Form 
Sporanox Capsules (human label) 


‘Aree Sie Bho 
Tune arrest autotest hepa 
ix neste denahi mao an oe 
and posible eanliotoxicity. Severe alvene fenc. 
ions are uncommon. 


Antimetabolic Antifungal Agents 
Fuverrosine 

Flucyrasine i a fungistrie orl ancifungal agen 
“This drug may be wl in combination wth other 
antifungal agents for the treatment of simne yeast 
fefectons. 


Clinical Uses 
Flucytosine is used to treat exyptncoceal infec 
tion, but st inhibits the growth of other funst 
aswell 


Dosage Form 
Ancabom (human abel) 
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Adverse Side Effects 
‘Thee inclade Fone marrow depression, anemia, 
Jeukopenia, and thrombocytopenia. Severe reac: 
ons may occur in patents with tenal tut 
ciency. 


“Superfciol Antifungal Agents 
Gmseoruwin 

Gaseofulvi 6 used pray in dogs cas, and 
Ihotss as an antiungal administered orally in 
the form of tablet cr powder 


(Clinical Uses 
Griscofulvin i» wed to treat dermatophytosis, 
Dag Forms 

1 Fulvicn-U/F Tables 

2 Fulvein-U/E Nodes 


Adverse Side Eifects 
‘Adverse sie flects ae wacom 


Technician’y Notes 
|. Gaeechin sbould not be administered to pr 


‘ant or breeding ama 
2 Abscspsn of pseu i enhanced by adn 
‘craton wth a tay meal 


Other Antifungol Agents 
Several agents that have other wes are also effective 
topical antiga digs. A topical preparation 
‘often i os conjunction with sjtemte niin 
fel drags Commanly wed eapcal_ preparations 
toclule chlorhexidine, inline, tloafiate, benanic 
sci, salicyi aid, and chishendaole 


——— 


Antiviral drugs are used to teat patients with 

1 infoction. Their ase in veterinary medicine 
ill Uiited, bur research is increasing the use 
‘of those drugs for teeatment of animals wich vital 
Infection. Because no antiviral agents are veteri- 
nary-approved, buman-approved antiviral agents 
sae wed. Antivirals may be used forthe treatment 
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of optic viral infection and nonncoplastic feline 
leukemia virus (FeLV)-assoctated disease. Anti 
ral drugs ate available for topical and systemic 
tse. Other antiviral drugs that may be beneficial 
1 vererinary medicine inelale amantadine, gan- 
ctelovir, dosuridine ad arddothymidine 


Acyclovir 
Clinical Uses 

In veterinary medicine, acyclovie may be wed in 
birds forthe treatment of Pacheco’ diseme ana in 
tas for confirmed feline herpes wins infection of 
the conjunctiva or coenes, when other tearments 
have failed (Pham, 2005), 


Dasage Forms 
1. Zoi tablee and capt (human lake) 
2. Zovines Suspension (hur Label) 

5. Zovinws Injectable (human hel) 

4 Valacyclove (harman Label) 


‘Adverse Side Effects 
Adverse side effects include lekopenia ans! ane 

tn treated ets, In bis tive pectonts can 
ceur we the Injection ste Hf this agent is ened 
prcaterally for longer than 72 hours (Oxlesbee 
‘nal Bishop, 2000), 


Interferon Alfe-24, Human Recombinont 
Clinical Uses 
In veterinary medicine, incerfen alfa 2A. ade 
ministered orally to teat eats with nonneoplatic 
FelV disease, 


Dosage Form 
Raferon-A 


Adverse Side Effects 
No averse se efacts have bees xe (Plu, 
2095). 


‘The we of disinfectants in a veterinary hospital 
ranges from table sprays to premise cleaners 
(Figure 12-5). A doinfeceant destroys diese 
producing microorganisms of activates ees. 


Froure 125 
Te cacao fect fom ins ha we 
sed or dare ler, foo an 30 for, dations 
(tetew ned a te spre 


In & wed primarily on inanimate objects, Disin- 
fection time is the rime required for particular 
ange to produce sts maxinium effect, This time 

ses with diferent agents but can be affected 
bby a range of factors such ax the type of material 
thie is being disinfected, the amount of soi an 
microbial contamination involved, and the con: 
centration of the disinfectant and its seemed 
Fotency. Antisepics are used on ive tse 10 
Sestioy microorganisms. The tetas disinfectant 
sand ancsptic commonly are used interchange 
ably, although disinfecants should be used on 
inanionte srfaces (er, countertops fed howls), 
whereas antiseptics are used on living tse 
(eg skin). Table 12-5 lists common products and 
their uses 


Alcobols 

Alechols sich as ety] and isopropyl work through 
protein coagulation and discctation of membrane 
lipids They are hacteicdal,tukereulocidal, and 
ctive aint some vines, hut they are not spor 
‘dal or active against ung Alcohols do not pes 
‘trate organic materia 


Chapter 12 Antinfective Drugs 245 


‘Sporicidal 
Disinfectant Proprietary ‘at Room 
Group Products” Recommendations Sacteicidal Virucde Fungicidal Temperature 
Ouotemany Cie Tesmments dary a oN ry 
‘anmmonum RocalD Pls eupment no 
Compounds 0-128 ber goods 
Phenolics Panteck taundiy nse, wow N 
‘deanser floor, wal 
Lysol equpment 
Disinfectant 
Seay 
Beaucoup 
Hlogens Chines " 5 
‘lwo es 
Iedophors HooM 5 
‘Berane 
Povidne 
loan 
htaaldenyde Cees " " ™ 
Chlohesitine NoWesan woo N 
Wwosan 
‘Acoholn nappy N 5 N 
‘eal 70% 


Clinical Uses 
‘There include disinfection of thermometer: snd 
Sastruments fr akin preparation and fr spot di 
feet, 


‘Adverse Side Effects 
‘Alcohols can commode metal ans may be dying to 
the skis, 


Technician’y Notes 

1 lode (186 t0 23) can be aed to alotol for 
thermometer dinfecion to cease ts acy 
{against spores and vruses 

2 Abo shuld ot be apple to open wounds 

5. Never use alcohol ding (ie, a5 3 step) the 
surgical seubing procedure elecnocatery wil 
be employed dung the sujal proce 


Ethylene Oxide 
Ethylene oxide works via substitute of ell ally 
grouper lable hydrogen atoms Ht teriizes guint 
‘hacer ar and viruses. This, which sould 
be hana carefully wher wae by veterinary pot. 
soapel, may initate the lungs and cause chemical 
bums skin contact cceurs. The ei flammable 
a fsconsidered to hea rman carcinogen. Whe 
fmorumate jects are sterlised, chs gas must he 
‘wed with proper ventilation and according 10 
proper Occupational Safery and Health Adminis. 
tration (OSHA) sendards 


Clinical Uses 
Enhylene oxide is used vo terilze inanimate objects 
sich as blankets, pillows, mattress, instruments 
with lemer rohker goods thermolbile plete, 
books, and papers. 


pyrighted material 
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Adverse Side Effects 
‘Advene se effets are uncommon if ethylene ox- 
Ie is tse acconling to proper OSHA standards 
and with good veneilition. 


Technician ’y Notes: 

Special equpment i required when etyene oxdke 

15 used os 2 stereation ges 

1, Alter rubber boots ate serine with this as. 5 
best to let them "ai for several hours before 
donning them, to prevent chemical bums tothe 
skin of the feet. 

2. Proper venttion (jeer to OSHA standards) 
must be emplayed when ths gas used 


Formaldehyde 

‘The mode of action for formakchyd is the same 8 
for ethene one ts noncerrnive an fice> 
tive guna Bacto, fg, pone, aa vise 
coruiered wo be eaeinogenie to hua and rust 
be used ony in ilies amour 


Clinical Uses 
Fivmakhyle ie we a a disinfecting sola 
tion, The jaw can he used to disinfect lane teas, 
such av a cabinet oe incubator. The soliton 
appropriate foe sestrament dinfection. Delicate 
Instruments may be vapor dint 


Technician'y Notey 
|. Fo adequate disinfection, foray requires 


long contac ie. 
2, Orgpric materalinacvates ts eecmeness. 


Adverse Side Effects 
‘These include tonicity to skin and mucous mem 
eames heeause of te sroog co. 


Chiorines and lodines 

CChlorines and tones are halogens that inactivate 
pathogens by oxidising fee sulfhydryl groups on 
tocteialencymes. Chlorines are hacterickil, ex- 
hibit high levels of activity against virwes, and ore 


angicial nd twherculocidal unles highly diated 
Todines and iodophors are tactericial, exhibit 
high levels of arity against vise are fanical 
‘and wbereulocidal, and ae eflcive agains bacee- 
al spores, 


Glinical User 
CChlorines are recimmenied for does, pling 
fixures, spot dianfecton, and faboes noc harmed 
bby Bleaching. Ione tincture i used for skin prepa 
rations and thermometer. ledophor: are used 
disinfect thermometer, enn rubker goods and 
aes, and for presurgcal skin preparation 


‘Dosage Forms 

1 Sedum hypechlerive 
2. Clon Hach, 

2: odie sincture (79%) 

3. Betadine suc scr 

4. Powsdone solution 


Adverse Side Eiects 
The strong vapor of chorines may intae the ever 
sd macios membranes Skin iat may eet 
fro fllce w rinse a chlrine-sinfeced surface 
Chine bleaches eaowe fabrics and is cxrtoive 
to mnt metas, Tinctures of adie contain alec 
snd are deyng to the skin, They stan and may cre 
rode metal. lodophors may corde metal kine 
solutions sata and may corre metal, and igh 
concentrations (3.5%) may irate Hiving the. 


Technician’s Notes 
|. These compounds ore inachuted by organic 
moter 


2. Aways check labels for Blvion requiements 
(rote not bet. 

Slodoghors ate fess ining and intaing than 
thet ine compounds 


Phenolics: Soponated Cresol, Semisynthetic 
Phenols 


‘The mode of action of phenolics is protein congula- 
ston. They desoy selective permeability of cell 
membranes; Jeakaze of cell constituents reuls. 
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‘They are effective aguint bacteria, fang, and some 
viruses, but they are not sporceal and are only 
vweally effective aginst nonenveloped virwes (2 
prvovins)- resol must he sed i sft water aad 
1s slow-acting, Organic matter. sap, or hand water 
(except cresal) doesnot inactivate phenolics. They 
have high detengeney ard a resial effec i ale 
Toe yom suc. 


Clinical Uses 
‘These inelnle ws as a general disinfetar fr law 
Ary, hors walls and equipwaens 


Dosage Forms 
1. Panteck Cleanver 

2. Beauewup 

4. Lyiol LC: Disinfectane Spay 


‘Adverse Side Effects 

‘Advene side effects ae uncommon. but repeated 
‘nd prolonged skin exponute may resis acc 
Tavion in tue and eventual toxic eflects auc a0 
eurteety oF teratogenicity 


“Some phenolics have objectionable odors, 


Quaternary Ammonium Compounds: 
Cationic Detergents 

Cationic detergents concentrate atthe ell mer- 
Fane and ave thought ro cr by dissolving Ups 
i cell walls and membranes, They ate more ac- 
tive against gram-positive than gaint gram- 
negative onganisms. They are hucterintatic at 
high dilations, hut spores, vitwses, mycobacteria, 
and Psewhmonas aeruginsa ate relatively ress 
tant. Onunic debris, hard water, and anionic 
sope and detergents inactivate quaternary a 
mora compounds 


Clinical Uses 
These inchae cleaning of instruments utensil, 
inanimate objects, anal rubber owas. They may be 
sed for instument soaks excepe foe iasruments 
with cemented lenses 
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‘Dosage Forms 
1 Rocca D Phas 
2 QCide 
5.Dazs 


Adverse Side Effects 
‘Advene se fects are uncommon. 


Techniciou’y Notey 


Read labels careful because some quatemary am 


‘mona compounds do not eecvely disinfect 
_aganst some common veuses (e8, panes). 


Compounds 
‘Chlorhexidine s the most comavin dsinfectant 4 
hs gon nigh dln is Pacer, une 
tecaal and active aganot envekyped vinses (et, 
feline infetious peritonitis viru, feline leukemia 
is) Other virses sures, and mycobacteria are 
relatively resistant 


Clinical Uses 
‘Tho incline disinfecting surgcal instruments, 
saretheticeguipment, ant bene Ts a avail 
fable a sungcal scr an a vet di 


r 
2. Nolradent orl solution 

5. Nalvalube (ubvicating ely) 
4. Nolvasan solute, 

5. Noleasan punpcal rub 

16. Vieosan olution 


Adverse Side Effects 
‘Adveme sie effets are mcommen, 


Other Disinfectants 
Sones 


‘Soups or anionic detergents, have ely sight bac 
tencidal activity bu ae effective im the roechani- 
cal removal of organisms. They are nor spore 
tubercolockdal and have lied virucdal activity, 
‘They cfen contain germiciées, such as tnclosin, 
that decrease che number of resident flora afer 


Copyrighted material 


Hidden page 


Chapter 12 Aniiafective Drugs 249 


REVIEW QUESTIONS 


with the use of 
stain, 
2, Gram-positive bacteria wil sain what color? 


fete types of bacteria can be dstingaished 


‘Gronneyarive bacteria will tin wha calor? 


4 __ tapped for ie 
Vo Tatatng dairy oneal 

5 an cane sani 
‘eth your animal 

6 should never be 


{ven intravenously wo hors 
7, Somme nilyeides may be 
toi anioe 


8, Groeoflvin wed wn tea 


9, Rdg of acciey 
‘s the rage of Bacteria affected By io action. 
1, Actakes are hactria tha rire oxyaen to 
Wwe 
a. Trve 
I False 
11, fungicidal gene inhibits the gvoweh of 
fun 
True 
Wh Fle 
12, A Icteristatic agent inhibits the growth of 
tetera 
4. True 
File 
13, Dermaophiyons i ao) 
shin infection 
furl 
bs bacterial 
peat 
4 vmane-medieos 


14. Penicillin hensathine i long-acting 
antibioncthac i approved far use in dairy 
anil, 
2.Twe 
th Fale 

15. All the following drugs are casio as pentci- 
Wins except 
‘cephalexin 
5 amortlin 
ampicillin 
dLcloxsilin 

16, Naxcel nee approved fr uve tn Tactating 
suey animals 
a Tre 
Ik Fale 

17 Panmyein i lasted ws an) 


revedlin 
1 cophabigorin 
« aminaglyconike 
4 terracycline 
18. Veteninarians commonly dipense arin 
slyconies to patients with eenal inal 
fisency. 
a Tue 
bh Fale 
19. Enoflonaci ts 8 
2 penicilin 
1s cophalinporin 
« fluorquinolone 
dL tetracyline 
20. Amphotericin Bay be used in the treatment 
‘ef mycore fungal infection, 
2. True 


Ih Fate 


Hidden page 


Hidden page 


252 Arrurn Puamsacotocr roe Veremxanr Tecnictans 


men provides a wam, Iquil envinoment in 
‘hich eo live. Commensain ia typeof symbiotic 
relarionship in which one spmbiont hemes, Fat 
the ocher symbionr sno hanod. An exangle uf 
commensal is mistleme gaowing in the 1p of 
1 tree. Lastly, parstisn occurs when one specks 
lives he expense of another An example of por: 
sii is Tihs alps that live wo dhe cecum of the 

‘Sometimes, an animal may hatkor a parasite on 
‘or within is bey that & potentially pathogenic, 
thu the animal does not exhibit any outscan gs 
(ley clnical disease) of pasta. This known ax 
parastass If, however, the anumol hashes » par 
site on of within its bx, an injury occurs to the 
anil heeaie ofthe parasite this is known as para 
sini, Parasites ving en the sie of a animals 
brady are known a ectoparasites (66 Hem, tchs), 
sul paastes vey onthe inside ofa aria’ hoy 
ae kawwn om endoparasites (eg, canine heat 
‘wor. An animal wi eetoparaites salto he 
‘infested and an animal with endoparaites sak 10 
be infected. Sometimes,» pnts may ware fo 
‘ts normal Inewton nthe heres hody ns ether 
Joeation where toes nt noel ive. These eae 
sos said to be aberene (prt). Alegh moat 
veterinary perionnel we the ay term given to parae 
sites when speaking with a cent, fis important for 
setermytecicht knew the wets an pees 
rmame of the ment common paruites a» well. The 
LUnnacan clawifcation scheme fundamental in 
beeping parmites organized (ie. kina, phy, 
las des, fai, geri, and pecs). 

Each parisite bas its wn yeaa hfe cycle, 
which may consist of several sages. Every parmite 
has atleast a definitive hot an, depending on the 
species, may have one ot more intermediate hosts 
The host that comaine the alle (seally mature) 
stage ofthe paras knoe asthe dinate is, 
and the host that contain the immature (not sexu. 
ally mature) stage of the parasite is known a the 
‘termediate host. Knowing the life cycle of pa 
sites helps veterinarians determine which dren 
se and how many deses will be needed wo eradicate 
the parasite fom the host animals body 

‘me pursteshave mont tential. This means 
they may he canine fom animals humans. 


Verernary technicians should fe fair with which 
arate ave this iy so they can properly date 
ies. Examples fporaites with znuic pote 
tochade Tinplaana gis, Thine sis, Ancybs- 
som cman, and Teas canis (Hendrix, 2006). 
‘The Companion Animal Parasite Council ee 
‘ommend fecal centrifugation techniques to accu 
rately dhagnone endoparaiiam, Additionally, the 
smoune of feces collected for evaluation is impor 
tant and should consist of at east 1 gram, The 
specie gravity of ration ssltion 4s equally 
portant i hat ieally it should he 1A8 wo 1.20 
(Compania Animal Fansite Couneilteapevet 
‘ongldefaulcaspip=Home) 


Technician’y Notes 
eating ents aus how to calle ely oie 


fecal sample from a pet wl est rove acute 
fecal ever. (el ther to bang a sample in 2 
plac bag each appartment ther pet has) 


Ectopuranites represent an ongoing poem fac 
by companion anital and ivestack swners Num 
‘ou products are manufactured forthe removal of 
lew and ticks from an animal’ Foy. Since x9 many 
secict ae avalible, veterinary technicians ply 
ay ienportant roe an eating clients about the 
fcctiveness of each product. Client duction is 
‘morta in the area of ectoparasites because mis 
‘xe of cverthesrunter insecticides can be ft 
‘Glens shouldbe taught to ak sererinry penne! 
about the contect use of shampons, dips, ays, POW= 
‘der and topical parasticies (eg, fon, im 
lope) before a purchase is made 

Parasioogy ia frcinating abject, However, for 
sont client i st fascinating a all because they 
jet wane thee pe to be ce of worms and up, Ii 
‘up to veterinary personnel ty have knowledge about 
sroalible prodicts and to remember that tech- 
nology evoies—lflone earning rust he purse 9 
shar pefesional can remate cure with ow each 
dug or parmiticide works. Veernarypencanel hive 
aadoobleresqonstulitybecaue itis upto ust protect 
beh pets an their omer fen thane parasites with 
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spenotic potential, and w edocate clients acco 
ingly. Veterinary medicine uly fas 2 twofold 
pure: the melical reatment of animals and 
Protection ofthe public from health es asoctoed 
With sconotic diseases and pansies. lv some ways 
vetennary melicne is move impertane than human 
rmlicine when scored fr hi stan, 
because i epeesents the fit defense ithe petec” 
‘on of human health Reading package ers helps 
veterinary penionnel to understand how a particular 
Chg works, Tales L31 to 19 lt palit nd thee 
te for aio pees 


ENDOPARASITES 0 


Endoparasites ound in the gasesincestinal (Gt) 
rmacts of animals benefc not only from the fod: 
stuffs the nnimal ingests, but for body ads ee 
Howl) av well Hones with increased amber of 
sadoporaitn in the GI react may develop ene 
Puppies and Kivens with inctemed numbers of 
‘nvestinal pansites may develop fal anemia not 
cated ently. Adult heartworm can nme dntup- 
tion to the normal movement of Blox witht the 
Fat chants esl i lil sigs sla 9 
congestive heart fate, Without ereatment, «do 
with active heareworm infection will de 
Inthe folowing seri me ofthe mont ee 
‘nn anthelmintics we in veterinary practice Wabay 
ae dicussel. Asa veterinary technician, you may 
coe fat contact with predicts not mesthoncd in 
this section. The charts this section Int varios 
runt, tele ene names ars their eflectiveness 
Since anthelmintics ae so aumerous, many vetet- 
rari keep only afew penlyts ro mee their needs 
1nd to limit inventory, Seme products are available 
tunder many diferent names Experience will pro 
ide Eauliavty with various avaible heel 


inne ns 


Benzimidazoles 
ensimicoley interfere with the worms energy 
level om a cellular basis They bi theta tubulin 
and prevent is entry into roirotubules thae are 
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rede for energy metabolism. Without energy, the 
‘worm dies 


‘Dosage Forms 
“This cass includes the following products 


1 Thishendmale (Equizle, TB2, Oranizle) 
2. Orthensdaole (Antheleide EQ) 

3. Mebendacole (Tele, Telintic) 

4. Fenkendaole (Panacur, Safeguard) 

5, Camnberdasle (Camvet) 

6. Onfendazole (Rencelmin, Span) 

7. Albena (Vallsen) 


Clinical Uses 
[Bercimidzoles are wed athe following specs 


1. Hones, Effective pans strongyes. pinworn, 
and acards 

Cane, Ascarids, several species of tongs 

anal other stomach worm albennaane saa 

‘eficctve apna adult liver kes ara ape: 

‘soem fenberudasoe also efeciveagalat 

Iungwcrms 

5. Shp and guts. Acar, several species of 
svvngyles and other stomach wort; Panacua 
sao effective against lungworms 

4. Dog. Hockstorms, rounds, and whipwormss 
seme ae effective agsinst Taens iris bt 
‘oD. cnieon 

5. Swine, Smomeyoies and langworms 

16. Many ofthe Bencimidazoles are used as anthel 
‘mintics for exotics sch a sakes nd bi 


Adverse Side Effects 
“These are uncimmen but include vomiting and 
umhea. Mebendiasle has clinically” prexiuced 
hreraorsicty im des. 


Ce Ne a 
He uh 
dary anmals and animals to be slaughtered. bi 
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Table 15-6 Parasiticides Used for Control of External Parasites on Dogs and Cats 


Pasase Pasasre 
rug Fleas Lice Mites Ticks Drug. Fleas Lice Mites Ticks 
Atha + = Unaost + 

Anais = temo a ees 
Ciba + + + + Maletnon Hl hl Gay he 
Chios ee a es 
Gythioate + = = = temtve Seley as 
dumanene a Sn Gt 
Datinon Se LE Petters ae eee 
Fenthion + = = = Resmetiin a gr ae 
Front ye FF Renamone iat mee 
Idan aoe Selamect de ee ec 
Umer . 

Lndane (not hte Oe 

lel Unites 

states) 


“lena rer = cd oe me 
Frm McChmin mere ME Cie 


hor era technic §, ali, 2001, 
Wisner. 


‘Table 15-7 Parasiticides Used for Control 
of External Parasites on Horses 


Drug ___Lice Fes Mites Ticks Maggots 
Coumaphos 

Loree ae een 
eis se SS 


ier lr oe iced ro 
Frm McCann DM Bison JM: Chea texte fit 
serrnay tcc, Pda 2002, 
WoSenin 


Sores ee i 
cee tae tae omer ‘Sain Pap othe toner sep 
omy Satna age Ce “tees "Naw fines visas “nad | 
iter eee * “ 
‘Oyen - i 
aro ‘ i 
carne e H ar : 
roe 3 : 
fue is baie ae is = een eee 
set 5) or Mahe, 8 cae i 
fon st : 
etn = 2 i 
fos ae 


Frm bm OR Ba Ch abe 
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7 kewl rime > and oe 
Fam McCurin DM, Bort M4 Chal eat 
‘ereriy rece 9, Pde 2002, 
Winer. 


Orgonophosphates 
‘Onainophosphares consist of group af acces 
that inactivate aceylcholinesterase, Without this 
serayme, parsites (expecially ectopansite) we 
table to move because these chemicals top nerve 
tronsnision. Many of these pastiche tend 0 
break down when exposed to light, air soi and 
ther envitonmental ctor. However some traces 
fave beers tbe resi drink water 
tnd foal. Although they may degrade eather 
‘ley these wihstances have a high level of tonc- 
ity and may cause problems in people and anienals 
eponed to lange doves. SLUDGE Ws a goed rine 
monic to we for remembering the elects of tonic 
loves of ehese deus salvation, erimation, sie 
tion, defecation, GI upset, and emesis. Atropine 
may be wed asm antidote 


Dosage Forms 
‘Thisclast includes the following prshice 


1 Trichlorfon (Combor, Dyrex TE, Eguibor TC) 

2. Coumaphos (Bayon, Dairy Dewormer BX. 
‘Chumbls) 

3. Haloxon (Loxon) 

4 Dichlorvos (Tack, Anand) 
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Clinical User 
Onzanophosphates ae used inthe following species: 


|. Hones. Etective agains hots oundorms, 
srongyles. and pinworms but les effective 
‘against Songs 

2. Cae, she, and gots, Stomgyles 

5, Doge anf eats. Hoikworms, roundworns, 
wwhipworms 

4. Swe. Ascari, whipworms, nodule worms, 
serongyles 


Adverse Side Effects 
“Adverse side eects include those expected with any 
‘rpanephowphate poiwning excessive salvation, 
‘ting laren, muscle tremor, a nos 


Technician’y Notey 

1.01 very impo hat these anthelmintics net 
be admessered concurerdy or within « few 
dey ol he we of ther choknesterase nib, 


‘he orpanoghshtes, succinfcoline, o phe 
cothanre derustve apes 

2 ope end praldosime (2:PAM) ave ato 
eat lobes Carey tegen use locating 
dary ana and animal 0 be sage, 


Danae Forms 
This clas incl the following prot 


1 Pyraenelparmore (Nemex, Strnil-T, 
Anihethan) 

2. Pyraneel eartrse (Ranainh 48) 

5, Morantel rate (Nematel, Rumatel) 


Clinical Uses 
Teinbydeopyrimiines ate used in the following 


| 


Cane, sheep, and gas. Strangyles 


° 


pyrighted material 
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2, Swine. Gastrointestinal rounwocms, ng: 
‘worms, kidney worms, sucking ie, and 
mange mies 


Adverse Side Effects 
‘These are uncommon. Teac signs include enya: 
sis ataxia, tremors, and depression. 


Techniciawy Notes 

{shod not pprved. Nome & sometimes 
thed fe he etme oe res sac 
Seales o> 

2 Beene of he smal ameunt of median 
heartworm pevetwes creo reahig 
the tubes ore os chewae ven & nt 
teeonenerded 

‘Read lobes cel repping se 9 wctng 
day anal anda or singh Monee 
tins aprved fo use my ete ofa gen 
tnd ss aon, We 
a 


Other Agents 

Pipewazine (Piea-ta8s, Pie-PoP 320) 

1. Das and eats, Roundorms 

2. Use effectively in exotics soch as binds and 
soukes 

5. Comaonly combine begeaniaal Jewoent- 
‘ryt broaden spectrum and enhance 
ceficacy 


raziquawrel/PrRANTEL PAMOATE/FEBANTEL 

(OronrAL Pwvs) 

Dus I sfc oe the removal of taper, 
Tokar ours td whipweem- 


Adverse Side Efects 


‘These are uocommnoa, 


Technicians Notes 

J, Da not use in dogs weighing ess than 2 B orn 
puppies younger than 8 weeks af age 

2. Da not use in pregnant anaes 
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Dac 


‘Drugs used for eating rapeworns have yreatly 
‘proved over the year. These newer agents are more 
‘cctive and do not necesitatefting before their 
‘Mimmisertion, 


‘Bunamidine (Scolabon} 

1. Dogs. T.psgormis, D, caninum, Echinococcus 
gemalores, and Echinacea mulocdais 

2. Cas. D- canon, Tae asenlaf ors 


‘Adverse Side Eifects 
Thos are uncermmon but inchale vomiting, an- 
‘onextndathea, art lethangy: 


estodal 


Technician’y Notes 
1. No advone reetons hive boon reported in 
‘regent ot red wna 
The proc ot for we puppies younger 
‘tan eckson younger tan 6 weeks of 


Technician’y Notes 

1. Satety in pregnant oc breeding animals has ot 
been exabiched. 

2. The proc nt for use in puppies or tens 
yourge than 7 weeks of ape 


——— tS 


Clorsufon (Curatrem) 
1 Cane Liver kes 
2 Bective against immature and adult kes 
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Adverse Side Effects 
‘These are uncommon. 


Technician’ Notes: 

1 This producti not approved for use in female 
dary catle of reocing age. 

2. Red label regading vse i animals to be 
slaughtered, 


Albendazole (valbazen) 

1. Cau. Liver fukes 

2 Blfeceive agains adule dukes and many testi 
rn worms 


Proxiquontel (Droncit) 
igual may be wed fr lang lakes indo ard 


== 


(Protender) 
tpcal solution forthe treatment ans contol 
‘of ookwoenn, ouruhworms, ed tapeworm 
cats 8 weeks of age oF older 

2. Emoepsie ia cyclic Jepireptie 

3. Prackquel isan fxquinoline este 

4:To by appli every 30 days fr preventive 
rpms 

5, Some clients may lect to we this product 
Instead of oral meds, which may be dificult for 
‘hee akninister os ptr en. 


= 


Prtoara ate single-cell ongnisen fos at wat 
caus brady sites that have the ability eo replicate 
rapily. Coc ad Gamba ace the protec that 
are most commonly associated wih diarthes in 
many species of animals. Protas are mont ci 
‘monly tansmimal via caraniaced feed anifoe 
water Prevention of these parasites inches pro- 
viding uncontaminated focal ad water and clean 
Fhwing and avonding overcrowding. A vaccine 
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ako available for the prevention of giannis in 
dogs. Babes isa hematozoan (ie. a protozoan) 
that sears by ticks and affects many species 
of animale An injectable eatmcat fr babestnis ie 
‘nailable for dogs 


Drugs for Treating Coccidia and Other 
Protozoa 


1. Monensin (Caan 60), Turkeys and 
chickens 

2 Ampeoliom (Cond). Calves 

3. Clopidal (Cayden 25). Chickens 

4 Diclauel (Clincon). Howes 

5. Maduramicin amnoniurn (Cyaro Type A. 
‘Medicated rice), Chickens 

6. Decaquinate (Deeg) Cattle, calves, and 


es 

7. Noeain/ncarhacine (Maxitan 72), 
Chickens 

85. Poraco (Mangus), Hones 

9. Robenaline hyhuchlorie (Roker Type A 
‘Medicated Arce). Chickens 

10. Sulfadimetharsne (Aon). Chickens, they 
op, and cas 


Adverse Side Eects 
These are uncommon, 


Technician’y Notey 
ead bets covet mparding use fod producing 
seals nc arm be slaughtered 


Drugs for Treating Giardia 
1. Metronidasole (Flagyl). Dogs and cats 
2 Ahendicole(Vallwoen). Dogs and eats 


Adverse Side Eiects 
‘These are uncreon, hut vomiting and dares may 
‘cain aome animal treated with metrnidiole, 


Technician’y Notes 
Mevonidamle 1 not recommended for use in 
progres anal 


‘Drugs for Preventing Giardia 
‘A eaccine for dogs is avaible as an ain the pre- 
‘vention of Gli lamblia infection and fra rec 
Hon ithe duration of eyst shedding This vaccine 
1 administered subeuancowsly, and a booster 6 
given 2 to 4 weeks after the fist vaccinate 
Anu evaceination i ecormmended- 


‘Dosage For 
Giada 


Adverse Side Effects 
These are uncommon. 


Techniciaw'y Notes 

1, My be used dogs B weeks of age oF older 

2. ter exposure to Gc. some vacates may 
shed cyt. Chents should be esuested repr 
rope hyene and sartaon prctoes to pre 
vent zoonotic ds 


Drugs for Treating Bobesia. 
Iida diwopionate is availble forthe treat 
ment of clinical sins of Babesioss andor evidence 
‘of Babess onganiaes in the bln. This peat 
Inicited for we in dogs, and teatment const of 
to injections given over a 2-week iterva 


jon pain aed mil cho- 
Tinerre signs such ay salvation, nas drip, and 
siting, Other les comenon se effect» include 
punting, restlessness, disrhea, and wuld sects 
Site inflammation 


Technician’ Notes 
Seve choloenje sips may be revered weh 
stropine sua. 
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HEARTWORM DISEASE 


Heartworm disene is comment found dyoughost 
the United Sees. This disease primary aoc doe 
saad wild Cane although cats and feet alo may 
Frecome infec. D- mms isthe flail nematode 
thot canes heartworm see Acanthichall r- 
‘onde formerly knw ay Dyanna rnin) 
(Herds, 2006) i subewtancous flanal nematode 
thor docs nor requte treatment because tf ron 
pathogenic: Prevention ithe key word for emsnaling 
Jrearworm dea. Dos atom an approved best 
worm eae reventon program shoul he se or 
the pesence of adult hearwoems hefore preventive 
treatment is begun, Client should he ected about 
the importance of eating an exting nfeston fone 
‘exns, preventing infect ot wintection, and ena 
tng periodic testing that may be necewary. (Many 
‘etrinarians wil not prescribe heartworm prevention 
wothout a al eat tie tet.) Ove the 
st several yeas the number ft in whieh eat 
‘worm dese has been diagnose has increwed The 
treatment and jatiication for prevention of hea 
ssc i ex canine tbe controversial (Sith, 
1999) Plt frthe prevention of D- nmi fee= 
on i cats ae aval No alice prctshave 
been approved for ue i cat Table 13-10 provides» 
‘compurien ofchral heartworm preventive that ate 
‘othe market a thsi, 


=i — 


‘Melarsomine Dihydrochloride 
1. An anni compound administered by doe 

‘osramasculac injection in the lumbar region 

Administration sche is hae on clistcw 

tem of the severity of heartworm dae 

5. Melasomune appears ur he amore effcacas 
than thiacerarmide (Capanclate) and lst 
iertating t tisue and does not cause hepatic 
necrons (Plu, 2005) 


Adverse Side Effects 
‘Some dows experience reactions sich as pain swell. 
‘ng. and tendemes a the injection st. Firm neues 
‘may fem 2 the injection ste. Coushing, suing, 


“Table 13-10. Comparison of Prac edie! fr Heroes Prevent 


Seca 
poe fer Seller 
‘ood ose Er 
Seriod iva gp, mW coppchsgrea rihaayate? Heaters Mega 
roe ‘Sewer "oie tenia Se 
taney can meee’ Guat Wire 
Sot Ste Eee 
te Beas aarti 
Poveok nietpianso Agee WA hd Siimcane mnt: Mextina 
oiesne es word “pean “eam “Smo 
rea ot Fito we) atte 
fone earn <—— aoe 
Saeennte Ge 
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depression, lethasy anoresa, ever, lang congestion, 
and vomiting are coramen reactions. 


Technician'y Notes 

|, Themanulaaurer recommends use of 23 gaige. 
Tne needle for dogs equ to or ess han 22 1b 
nd a 22-gupe, Trine needle for does lage 
tan 2B 

2: Sty meg ogo preguntas 

Ss. Melasomine  contandcated i dogs weh 
severe hentaorm disease (Clas 4, acconting to 
rmanutacurer disease dasicaton) 

4. Chents mast be infonmed of the potential of 
orbs and monalty associated wth heen 
warm wetrent 
hercse wt dogs shoul be vested oes weat- 
ment has been provide. 


== # 


1-Given 6 weeks ater amination ofthe 
alike 

2. Kill ctcuating eicrofaria 

3. Although nor approved as microflaricides, 
Ivermectin and milbemyein oxime have 
beet tes 

4. Levamisole alo has heen ase as 9 


micrbleeide, 
|Imidacloprid + Moxidectin mult) 


1, Advantage muti for dows 7 weeks or ober and 
‘weighing at Teast Ts, 

2 Ailvantage mult for cas 9 weeks or ober anal 
Weighing at leas 2 Ths. 

3. To be applied tnpealy oma monthly bass 
(Bayer website, Apel 2007), 


Ivermectin (Heartgard, Heartgard Plus, 

Heartgard for Cats) 

1. Dogs. Monthly preventive; the Plus forma 
contains pyrantel parnoate wedi effective 
against hookers and munubvoems 
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2. Cats. Monthly preventive for Dammit ana or 
the removal of hackworms 

5. Eliminares the tise stage of heatwurm larvae 


Adverse Side Effects 
‘These ae uncommon. Tic sans include myiasis, 
epresion, an wai 


Techniciowy Notey 

1 detykarbomaare tate (OE) is replaced, 
the tet cove should Be pen win» month 
‘Be cesaton of DEC betes 

2 Ths post's se wo ise pregnent and 
weeding aia 

5. Do rt oe fn puppies ites younger than 
Sines oh ope 


‘Milbemycin Oxime (Interceptor, Sentinel) 

1. Das. Monthly preventive: als controls hook: 
worms, mundo, aad whips 

2. Eliminates the cue wage of heartworm 
lanae 

5. Sentinel product contain lafenunon fr fen 
comtok 


Adverse Side Effects 
“These are comin, 


Techniciae’y Notes 

1A DEC replied the first dose shouldbe given 
etn 1 month afer cession of DEC treatment 

2.This product & sile 10 use in pregnant and 
beeding annals. 

3.Do not use 6 puppies younger than 4 weeks 


2. Eliminates the tinue stage of heartworm larvae 
5. This dug has been taken of the market, 


Adverse Side Efets 
‘Advene side elects may ince lethargy, vomit 
ine, stain anirena dare, nerwoumes, weak 
‘ness poeta, and itching 
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Technician'y Notes 

|. IFDEC is replaced the fist dose shou be gen 
wih T morth afer essanon of DEC beatrent. 

2.1 product i sele lo use i pregnant and 
breeding animals 

[3 Do not ise m puppies younger than 8 weeks of 
ee 


‘Selamectin (Revolution) 

1. Dogs and cts, Used axa monthly preventive. 

2 Available sy sori fo topical aninstraion 

5. Indications include prevention of hearwor, 
dlisease caused by D. oeouns, prevention aed 
contol of la infestations, treatment and con 
trol of ear mites (Oneees cyt feta, 
reatment ae eonerl of sagcopeis (Sarcopec 
scale) mange in dos, anal hookwoen and 
road treatment i cats 


Adverse Se Ejfets 
‘Those are uncommon bu inchale train, Lal 
ted olopecta a the application ste of some teed 


Techniciar’y Notes 

1. 1 DEC is repced the fst dose shouldbe pen 
within 1 month ar cessation of DEC peaprien 

2. This product safe to Ue in prgnsnt and breed 
Ing anal and in evermecin serabvecoies 
3.0 not use in puppies or kites younger than 
SB weeks of age 


4. This produc shauld not be apple # the haat 
is wet Bathing the areal 2 cx more hots ae 


1. Daly preventive; abo coneeols rounsdworms 
2 Flais Pas alsa cota nedbendasale fe the 
contol of hookworms, whipworms and wund- 

3. Elloanares the use stage of hearworen larvae 


Adverse Side Effects 
“These include vceasional vomiting. ilanibits Pho 
thas en linked with berate dysfimction, 


Technician’y Notes 

|-Admiisenng wh fod or drecy ater 2 meal 
seduces the possbiey of voriing 

2 the pedud @ safe to use im preghant and 
breeding animals 

$3. Meng us 2105 days can affect the ear of 
the produ 

44 Do not wie n puppies younger than 8 weeks of 
a. 


ECTOPARASITES 


Moat ectopansites are ubiquitous in dhe environ- 
rent; therefore, contol i fen diculk. Environ 
mera factors sch as bain (indo outdoot) 
aad geographic location may affect the incidence of 
many ectoparasites such as fleas and vcks, Whee 
trying to cant ectoparasites, the veterinary tech: 
rican avat be falta with the psucts wed 
eradicate these purwiter and. wo educate <lhents 
lout how to properly combat chest pet’ infetarion, 
Not only do ectoparasites cause misery to chet host, 
‘hut many slrmatologie pmb arse fm their 
lofesation. Adltinally, inceased infeaion of 
eas muay afect humans because fleas ure not boot 
specific. Table I-11 provides a comparison of vai 
‘ou teal products nthe mare thi time. 


7) sericaion rm 


Prediluted Sprays 
{Consumers like the conwenicnce of ey 
2. Sprays are available for ania and environ 
mental se 
3. These formulation are avaiable only for the 
vee specie cathe label and should be use 
accoedingly. 
4 Speas are available as waterhased and aleahol- 
‘heed formation 
4 Water based sprays donot penetate oily 
‘sues of fabrics a8 well and ds no dy a8 
‘quickly as aleoho-hased sprays. 
1h Alcohol-hused sprays may be iritating and 
«dying tothe skin. They wally bil ectopara- 
sites quickly, 
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5. Environmental sprays are usally rsh. Most 
pet sprays require application yor every 2 00 
9 days for adguae parasite conta 


Adverse Side Effects 
‘These vary among prnducts Carefully read warning 
labels 


Technician’ Notes 

1, Spray the pet fr head otk incudig the legs 
‘and abdomen, Avoid ony the eyes. mouth, and 
one. For Dest resus Sry agains the natal 
ay of te se 

2, Edueate cents about ervaonymentl con! and 
ho to tet the pet 

‘Rea! labels before appying to young, sek, or 
pregnant annals Some roduc are not safe for 
eta species (8, a). 

4, Waterbed fea says ae best used on young 
snimats because skohel based sprays ter to 
eveporete qucy and may couse fxs of body 
heal. Dest 10 apply water based sprays only 
to the dorsal aaa and then to spread a spay 
by combing through the hacoat in this way the 
your aia doesnot ove boxy est 
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‘YARD AND KENNEL SPRAYS. 
These are desined for envitonmental we and 
should not he eed on animals. 

2 These preducts ae residual 


Adverse Side Effects 
“These vary among praduets: Directions for applica 
tion should he followed eareflly forthe saley of 
the wet and of animals 


‘SnamPoos 

These prstucts may contain insecticides ot 
medications, of they may be effective only for 
‘leaning the coat 

2, Some shamnpoor ae available as concentrates 
‘ana esquire lion here 

5. Shampoos ae not considered to he reskhul 

4. Rinse shampoos wll water hardnew/oftess 
acct how quickly same shapes nse away 


Adverse Side Eiects 
Tho vary among products: Shampoos that eo 
tain catumates or organophosphate should not be 
‘oof with other products of the sane origin 


Emulsifiable Concentrates 
Dis 

1, Comegnrates have 1 be dilate with water: 
2. Dip aly ane se after shaoypon. 

5, Dips generally are considered resi 


Adverse Side Effects 
‘These vary among prodier. Real labels carefully 
for animal na user sfery and precautions 


Technicians Notes 

1 Removal of acess water or dryig of the cost 
before dipping is tecommended 10 prevent fu 
ther dun of he product 

2. For best results, do ot arse ater apphing the 
ap. 
repose ps shal oer be pled 


3.0 


Technician’y Notes 

1, Read labels cell Sherpas may seem har 
sess but hey can be harmful used improper, 
2. re recemmended that mos shampoos be lon 
‘he hawcoat fr 5 vo 10 meas beere ming. 

3.4 shampoo i not nosed wel, hot spot may 
develop onthe pet in, 


Dusts 
{Popularity has decreased with the avaiabiley of 


cctve rays. 
2. Dries donot prove a quick kil 


Adverse Side Effects 
“These include station to mucous membranes and 
dying ofthe shin and haitcoat. 


Foccers 
1 Fogger work hee in lage, open rooms, 
2. Remind cients that fogzes do not go around 
comers nider couches oF into closets 
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3. D-Limanene (VIP Fea Dip, VIP Fes Control 
Shampoo) 
‘Extract of citrus pect 
I Found in pea, sharps, ana dps 
«Provides quick kill buts nor esl 

44 Benayl bensoate Elective aginst many cto 
parasites and may be combined with other 
agen 

5. Petroleum distilte. Usually adel ro probes 
1 the solvent for pytethrin and pyrethroid 
pmlc 
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REVIEW QUESTIONS 


2 


[Name five types symbiie relaionstups 
‘Whar i parsiiat 

Whats pmsitsis? 

‘What are ectoparasites? 


‘Whar are endoparasies? 


‘Ra wove wih eeparaiten isa 4 be 
and an aeunal 


‘With ecropurntes bail to be 


‘What won anthelmintic? 

ips should never 
fe wel on cu 
JOR iy an eronyn for 
rasquanel i dr that wed we the 
beady of 
An example of, Tr the bacterin 


‘Monanla bows, the etiologic agent of infec: 
thos bovine keratocanpnctivts, oe pankeye, 
that bs mechanically eared fom the eyes 
‘ne cow those of another on the sticky 
forpad ofthe fice fly Mosca axowrnnas. 

44 predatorrey 

1s commen 

tual 

A phoresis 

Ivermectin, morkecti, and doramectin ae in 
the slam 

Is ivermestine 

«tetrahydeopyrimiines 

{A microtircies 

Al the follwing ane monthly henrwsem pre 
ventives, except 

4 milkemycin oxime 

Bh sclamectin 

Hearted Pls 

AL dethylcathamasine 


4. {the most commonly sel formar 
‘ine i veterinary medicine, 
4. Dichlorvas 
bk Proper 
© Amite 
dd Selunectia 
15a topical solution 


‘ot controls acon, hookworms, a tape 
‘worms in felines. 
2 Selanectin (Revolution) 
bh Profender(emodepsielpraciquantel) 
<¢ Fiona (Fronline) 
sLafenuron (Progen) 
16. Am anemic conyponnd alinitered by deep 


{1M tnjection inthe lumbar region ie 
-capunolate 

‘chown 

§fearaine Mhnchre 

4 Wome 


17, Albendasole tthe ative ingredient found i 


& Droneit 
1 PruMern 
€ Syanthic 
4 Vallzen 
18. An oneamophosphate is substance that can 
teeetene with the function ofthe nerves p> 
tem by iubiting the enzyme cholinestense 
True 
Ih Fae 
19. Advantage has greater efficacy against 
and Frontline has greater ehcacyayaisnt ——_ 
a ics leas 
1 fle: ticks 
ae parasitic worms, including in 
‘estnal rounders filaral worms, lng 
worms, Edney worms, hearrworns an odes. 


2». 
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[Neave BLOX A los of feeling or sensation pro- 
duced by necting an anesthetic agent around 8 
‘nerve i nerfee wah is ait to conduct im 


Paes. 

PROSTAGLANDIN A substance sythesized by ces 
hom arachidonic ai that serves as 2 mediator of 
infammation and has other physiologic funcions. 

REGIONAL ANESTHESIA Lon: olny or sensation 
‘na age ae (eon) ofthe body afte injection 
ofan aesthetic agent into the spinal canal or 


‘led to the sn to delves a dug though ani 
fact cataneous surface wo the systemic 


creueton. 
‘TeawsDUCTION The process that involves wonsaion 
of rowous sum to electcal acy at weniny 
neve dings 


Pain hasbeen defined by the Internacional Assocs 
ton forthe Stuy of Pinas an unpleasant sersiey 
ind emotional experience aociared with actual ot 
potential tse damage.” Ie may cesar alone or in 
sstnbinacin wh infenmaion- Pais) sensation 
ies in fre nerve eaings called macicers, which 
ae located in the skin, joins, bho vesel walls 
periosteum, hollow onzans (ee, stomach, inces 
tines, blakle), and purietal surfaces of the thorax 
aud abdomen, These free nerve endings may be 
scivated through iechanscal,cheemal, ad chen 
seal simulation. Chemical stimulation may be de 
five fom an exogcrows surce or fom ender 
chemicals sich ae eieosinoide (prostaglandin), 
Freadhhinin, sereunse, and othees reese ine 
‘ponte to tiwue damage. Phin can hve varying 
degrees of severity and may be acute oF chro 
in is sere in term ofits inter, dation, 
cational quai: Pin tha aeties mn sbewtane. 
us rue is called supercal pun. Deep pais 
associated with skeletal muscles, tendons, and 
tenes and joints. Visceral poin arses from hollow 
ahlominal organs, peritoneum, hex, liver and 


Jang Pain cu be enfin that irc allow the 
anal to avoid damaging simul fe hasan emo 
Usama content and activates sympathetic stile 
ion, I can be hare because 4 ca bet 
sand relired problems such as gastrointestinal e- 
sions, imminosuppresion, delayed healing, hyper 
ens, aa potential dehy. Paty an 
a eorivational component and can be wed to force 
behavior and compliance (Kamering, 2001) 

‘Assesment of pai in animals can be very dif 
fcule beease of the dependence a nonverbal 
‘communication i) veterinary enedicine. Further: 
‘more, animals dfs from people in their pain ¥e- 
sponte Its important foe wild animals to control 
the expresion of pin go avn predation ot ab- 
omment: Resporie to path varies among ii 
band may soclude creased heat rate, increased 
respiratory rte. enycriass,salivaion, vocalization, 
changes in ficial expression, guarding ofthe pai 
fal ste, restlesiness, unresponsiveness, fare to 
‘ervom, abnormal git ahoormal stance, at rll: 
ting. A patient that is pain-iee will he quiet and 
alm (Padleford, 1999) 

Drugs wed to control pain (analgesics) incl 
nowsternidal sntinlamrsaory drugs (NSAIDs) 
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and narcotics (see Chapter 4). The boy sabe 23 
preduce its own opiate-like analgesic agents called 
‘endorphin aud enkephalin. Eiforts 69 syrtbesie 
these subsrances for commercial production have 
heen unsuccessful 

Even though some people Relieve that masking 
pay with analgesics can interfere with the dino 
Ais or teatiment course ofa disease, ania in pain 
shoul he mented for hamane reasons and wo reduce 
the hannfil sie effects that accompany it. The 
treatment regimen may vary ascending 49 ase 
ment of the severity anal the origin of the pain. Foe 
best ret, pio management ioterventhon should 
be preemptive when possible, 

Tndlrnmation is Bic proce that occur in che 
fualy im respunse w tse mjury ems by physical, 
hemical, or biskaie umn, The jective ofthis 
proces ave (1) 6 counteract the injury by emowing 
‘or walling off the cause ofthe jury ana (2) eae 
‘or replace the damagss ine; Clinkat manifest 
tions (canal sig) of vanmation wel rele 
re, hat, auelng a pain. Although the process 
sesigned tobe protective ec contueto become 
«source of futher injury or damage (eg, lene 
shucks pro the". 

Daag 10 culls fom any source resus tn she 
release of several chemical mediuros that may ie 
tia oF prolong the inflammatory reponse, These 
chemicals include prostaglandins, levbtrienes, 
histamine, cytokines, and other mediator. These 
substances cause helpful sponses sch as dilation 
tnd increased permeabilicy of Hood vests that 
result in inereased blood flow tothe ire the 
Enhanced lol ove brings pla wo hire the 
‘offending agent, bln 19 unmoblce st a0 hago 
cyt cells 0 remove it, Redes, heat, swelling, 
tnd, to some extent, the pain of inflammation 
‘el from nereased arnt Hoes the da 
ayo use. The chemical medina serve osher 
eneclal functions auch a8 aetacting phagsyeic 
cells tothe area of concern (chemoesxs) and sev- 
eral potentially harmful functions such as initiation 
‘of bronchoconsetion (histamine), anaphylactic 
shock, pain (histamine), cell death, plateler ag 
region, and intestinal spasm, The inflammatory 
process can be ocute (anaphylaxis) oc chronic 
(es allergy and archrits). 


‘Drugs that are used to minimise the inflama- 
tory proces include NSAIDs, slucocorcosteroi, 
an several miscellaneous agents such ax dimethyl 
sulcaide (DMSO). Another process mediated by 3 
chemical (or chemicals) released from damaged 
cele fever Fever ian increase in ay tempera 
ture no abowe ermal; itis an impertane clinical 
Indicator of disease. The puro of fever may in 
clade destruction of invading misoonanisns by 
Iheat inactivation and failiation of biochemical 
reactions i the ody, (Most chereal reactions are 
speeds up hy increased heat.) 

Heat is generated by the metabolic activity of 
smuncles a sands and s lst vhrough radiation oF 
conduction Jo from the skin, sweat evaporation, 
and evaporation during punting. "thermo 
the hypothalamus regulates these mechanisms, 
which concrol eal reraperaute 

‘A substance Uhat can initiate a fever called 9 
Irmgen. An exogenous pyigen 1s foreign subs 
stance (eg hater, vires) that when intel 
tnwo the body causes the rleae of an endoysious 
pyogen (2 chemical mediator such as prostagn- 
in) from white bled ces the endogernan pyr 
leon cannes rotting the hypothalamic thers 
‘The hyposhalams then activates proces 0 
seenerte or conserve hoy heat shivering to gener- 
te moe heat, corwtitin of bod vensels i the 
skin to prevent aati and conduction hoy ate 
ecrewel wrentingo panting Wo rshce evapweation 
fess. Damaged cells ut seme instances may release 
endogenous pyrogens in the absence of exogenous 
‘pyres Devas ase 0 contro fever are pm) 
NSAID. 


ANATOMY AND PHYSIOLOGY _ 


an sensation arises by a prncess eile teamsdue- 
‘Hoa in nociceptots—"naked” nerve endings found 
imalmowt every tse ofthe oy. Pain impulses are 
atte tthe central nerve system (CNS) by two 
Sher systems type C onmelinated fibers are re: 
sponsible for dull, poodly localzed pain (in hu 
mane), and rype A delta fkers are responsible for 
sharp, lcalzed pain (Ganong, 2003). Type A and 
type C fers cary impules eo the dorsal hor a 


pyrighted material 
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antidepressants, NSAIDs, anticonvulsants, and 
other drugs. Pain perception in the cortex can be 
Inhibited by the use wf anestheties, pds, bea 
Aiaepines, and alpha? agonists. 


[NSAID are thought ro work by inhibiting an en- 
ryine alld eyeexcrygnase (COX). Tao forms 
(COX-T ant COX-2) of eyeloanygenine exon, 
COX-1 atainuins physilope fanctins such as 
‘modulation of renal blond tow and sjuthesis of 
snric mucont (Paklleford, 1999). COX-2 pro> 
motes the formation of prmeaghinhe fro cel 
‘membrane arachidonic aid (Fugue 14-2). NSAIDs 
that selectively inhibic CON-2 are thought 10 
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produce fever gasintstinal side effets. Gluco- 
corticoids exert their effets by blocking phospholi- 
pate an enyme necessary for the pralucion of 
bch posaglandins and leukorienes (intervention 
's prvi earicr inthe sequence ofthe formation 
of indammarary mediate), Because the inflamma 
tory reaction ix Hocked earlier by glucneurtcoid, 
they are more effective antielammatory agents 
than are NSAIDs (Langston and Mercer, 1988). 
NSAIDs ate often pefeted, however, because they 
Ihave fewer sie effects and they promore analgesia 
ara fever reductann. At this tim, 8 oe knw 
thy glucocorticoids do aot induce che analgesic 
and ansipyrenic effets of NSAIDs, It also un- 
known why some NSAIDs provide relief of only 
wid pain (aspirin) ard others provide reli of 
moderate severe pain (lunixin). Some clinicians 
speculace that NSAIDs may act to varying degrees 


“Touma, toxins, 


c 


Greccoteade 
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centrally wy modulate spinal transmision of pain 
impulses (Padleford, 1999), 

“The mst comin sik fess of the NSAIDs 
ae gutrooeestinal ulceration and Meeding, which 
probably resule from interference with the normal 
rycous coating of the stomach. Other sie effects 
ny inchue hepsratoxtcity, nephroicty. shih 
Hon of cartilage metabalom, bone marten ape 
sion, and bleeding tendencies (hom reduced platelet 
aregation) 

All pets should undergo a thoeough physical ex: 
mination ant history well as appropriate Fborae 
tory tests, befte NSAIDs are tnitined. Clents 
should be advised w stp the use ofthese dug and 
to contact their veterinarian if they observe sie ef 
fects in their pets that ave receiving NSAIDS. Pets 
ty long-term NSAID ine should have perwxhe 
evaluations of liver and kidney function periemed. 
‘Clients should be advised to wateh eet pet fo 
imorexit, vomiting, changes in Bowel movement 
Hows ot tarry stool, lethongy oe other charges 
behavior, setsues, Jaundice, changes in wrination 
Arequency, cole, or mel), ce changes i the cond 
tion of the shin. 


Technician’ Notey 

| Ds sald be ed th ation gi 
sri 

2. Combining NSADs or combining NSADs weh 


coriosterids should be done wth great auton 


saleylte, is alo known as acerylaieyic 
[ts actions include the followings 


1. Relief of pain (analyesis) 
2 Reduetiom in fever (antipyresa) 
5 Inhibition of irvlammation (anti anamators) 
4. Reshction in platelet asegation 

These eect are thought to occur as ress of 
the ability of aspcin to imbibe an ensyme (COX) 
thar is responsible for the syethests of prosagla- 
din. Prostaglandin is a chemical mediator of the 
process that lex! o> pai, fever, inflammation, 
and platelet szrestion. Its inhibition reals 
slaminishing of each process. 


Clinical Uses 
(Clinical ores asprin exis for most animal species 
ana may inchade the following: 


1. Relief of mild to moderate pain caused by mus 
‘sulonkeletal conditions such ws artisanal hip 
yplasia 

22 Postadulicule treatment for heartworm disease 

5. Analgest/antipyrexia 

4. Treatment of eas with cardiomyopathy 

5. Treatment of end shock 


Dae Forms 
‘These ince plain uncomted tablets, buted un 
owned tablets, enteri-eoated forms, and boluses 
(large-ininal applications). Many generic or bral 
rnomes are ayallable in axany diferent strengths, 
Aachadng the following: 


1. Aspirin bole 

2 Asp tablets 

5, Corba (a combination of asprin and enethy- 
rredniolone) 


Adverse Side Effects 
Adverse se fects of ain ince yas ile 
tion, which can led wo ulceration and Weeding, Cat 
ane hgh sacepte oan mendoe Pec of ther 
‘moby no metab i pd they sh eee tis 
Gg only ode the ero of a eee, 


Technician’ Notes 
|. Ertescensted aspen such as Econ, may be 
aed to prevent pst intaton 


2A vain “baby? aspinn comaes 65 mei @ 
1.25 gan baby aspen contains 81 mg, 
3. Asp has no wehdranal tie in fod arial, 


Pyratolone Derivatives 
PHENYLBUTAZONE 
Phenylturacone, a pyrsolone derivative, i» an 


[NSAID that i commonly med in veterinary medi> 
‘ine. ts actions inchide the following 


1. Analgesia for eid no rderte pin 
2 Antinammatory action 
3. Annspyrexia 
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Clinical Uses 
‘These inchde rele of nlarmatory consiions of the 
rmusculokerl ster of utes ana do Phenyth> 
tune s wal extensively in horses ix dhe wear 
of lanenes and fr the reli of pain associa with 
calc Fesometimes is wed in dos and cale for ts 
antintammxor, analgesic; are wtipyretc est 


Dosage Forms 
DDonage forms of phenylbutazone inclde parenteral 
Injection, tablets, bohises an oral paste; an orl gel, 
and power. 


1, Barazoliin Tablets, Roses Paste, Injection 
2. Phenylsne Piste 

5. Buipulazine Powder 

4 EquiPhar Phenylbutscone Gel, Tablets 

5. Phenylbutazone Tables 

6.Pro-Bane 

7. Phenylbutazone Injection 


Adverse Side Effects 
‘These include gustroirestinal Hleeing and hone 
marrow suppres: 


Technician’y Notes 

| Phembutazene smjecton should be admin 
tered by the intavenous route ony Suber 
‘us and inamuscular wyecton may lead tO 
sloughing of tase, 

2.Prolenged use or evedase can fea t bone 


movow suppression i hurnons 

$3; Prolonged use ao may lead to ces foratan, 

4. Because of posse bone marow suppresson 
‘rd potent ler formaton. arenas ut re 
receiving lngierm teatment with phenybute 
2ane shuld be maniared cork 


Flunixin (Banomine) 

Flunisin ivan NSAID chac i Labeled for wwe sn 
bores and eat. Irhasexcralabl umes in other spc- 
ces It acti ane elated to is ably to et 
‘CO ana neha the allowing: 


1. Analgesia 
2 Antipyrexia 
3. Antiintamroanory 


Clinical User 
‘Chesical uses of funixin in hones include allevia- 
‘om of ain asociate with musculoskeletal disor 
des and clue (Flunusin appatealy has reat 


codher species incl treatment of the fllowing: 


1. Da dease 
2 Endetamic shock 

5, Calf diarrhea 

4. Parvovina divans 

5. Heanenke 

6. Ophthalmic conditions 
7. Posturgial pain 


Dioage Forms 
Damage fons of unixin include anectable, al 
‘paste, and oral granule formulations. 


1. Baramine Injection 
2. Baruamine Oral Pate 

5, Banamine Oral Granules 
4. Finalyne 


Adverse Side Effects 
“These ate lites ores but say cle swell 
lng at the injection site and sweating. In do, 
vomiting, diathes, nehrotoncty, an gute ul 
ceca may occur with Kgters tse. 


Technician’y Notes 

1. Funan beled for inzavencus and invari: 
cular use hoses. 

2 Some equine cnicans beSeve that funn re 
[eves abdomen past so well horses that & 
ay cue sense of fobs secuny abot te 
‘oncsen of an animal wath cole 

| Sruahoneal patent rece fun should be 
wel ychaed and should be ghen stevens 
{cs and ulcer prophyans (Paddletord, 1989), 


Dimethy! Sulfoxide 

[DAMSO iss clear gl that was origmally developed 
sa commercial solvent Irisnoted fr its antiga 
‘matory sction and is ably 10 act asa eamier of 
ccher agent through the skin. ts antiinflammatory 
‘actions may e related o its ability vo tap products 
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Clinical uses of DMSO are varied: however, the 
nly Labeled use for DMSO oe topical applica: 
tion to reduce cute selling resting fom tou 
Insogs and horses. DSISO has reortely been wed 
as che allowing 


1. An adjunct ro inestinal surgery (ineravencusty) 

2A treatm fr verebrl eden o puna cord 
Injury (onravenonsly) 

3. A ueanmene for perivascula injecron of 
chemotherapeutic agents or other titating 
substances (topeal) 

4A carrier of dys acrons the skin 


Dovage Forms 
‘ouge forms of DMSO inlaw sluthon (90%) 
saad go (908). 


1. DMSO Gel and Sutin (9%) 
2. Synotic (DMSO unl» sero) 


uscopsn Compositum js a peace that conraiew 
tntylacplaminiam bmi wad metamiste scum 
(prone) 


Clinical User 
‘This prac bs used forthe management of abs 
dominal pin ascciated with equine cole 


Dosage Form 
1. Bascopan Composinum 


Aadverse Side Effects 
‘Adverse side effects uf EMS ate peohably sin: 
mal with limited we or exposure but may include 
the fllowinge 


1. Garlic tate, which uscurs very shortly after the 
gear i applied o the shia 

2. Skin iritation accompanied by a burning 

5 Induction of bith defect (tertogenic) i xome 
spec 


| Rubber gloves should be wom while app¥ying 


DMSO. 

2 Rendagng over an application of DMSO may 
‘cause sn tte 

‘3 DMSO should be used carefully when chains 
tera bors have been wed 


‘Acetaminophen 
‘Acetaminophen is an analgesic wit limited ant 
petic anal antiaflanmatory actiites 


‘Clinical Uses 
‘Clinical uses of acetaminophen ae limited in vet- 
ceriaary maticine, and acetaminophen we should 
Ihe dconraged hecause ofthe rk af ential tase 
‘ety nd he avai of acceptable substitute, 


‘Dosage Ferm 
Drage formas of acetaminophen dnchade tablets, 
‘caplet, and liquid formularions, Following iv st 
‘of tome of the humae label rand names 


Twlendl 
Daend 
3 Tempe 


Technician’ Notes 
|-Acrtarsnophen should never be in ta cat 

2 Overthecourte products shoudl be checked 
‘arly or the presence of acetaminephen be- 
fore they ae wed cats 


Adverse Side Effects 
‘Advene sl effect of acetrninophen use in cats 
tnckale the formation uf methemoglobnem, et 
fronts, anemaa, and ver damage. Cas hae Bed 


CCarpeofen is a propionic acid derivative NSAID, 
that has been approves fr oral ue in dogs Caro 
fen as been approved for orl and injectable use 
dogs and east Europe It has halle of 8 hours 
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and i thought work by inhibiting COX. An in- 
Jectahe form is now available for use inthe United 
‘States well 


Clinical Uses 
(Uses include the relief of pain ascctated with de- 
lenerative joint disease postoperative pain > 
sulting rom soft have ve vebopelc sepa 


Donage Forms 
{-Carprofen (Rumah?) Available in tables, 
<aplets injection, anid chewable tablets 

2. Capoten (Novo) Caplets 


‘Adverse Side Effects 
‘Sale effvets we wr pistrnmtestinal ulceration ar 
edn are apparently rate with this agent 


KeroPROFEN 
Ketoprofen i propionic aid derivative with anal 
sic, antpyreic, ara seiammateny actiiten 
Tr bs labeled fot we in horses ia the United States 
Fat han ben se great eal in dg and eats i 
Europe wx Canad 


(tind Uses 
In homes, ketoprofen t wed for reaement of pain 
snd inflammation asicired with muscukrkeletal 
onder. Tt fas beer ned for postoperative ad 
chron pi digs ed at 


Dosage Forms 
1. Ketofen (homes) 
2Onlis hunny Lael) 


Audverse Side Effects 
Side effect: may include gastrointestinal bleeding 
fe ulceration, renal dhsfmetion, and generalized 
Heeding 


NAPROXEN 
Naproxen & a propionic ack derivative that 
similar a ketoprofen and ibopeofen. I labeled he 
sein hrses although thas en used in ds. 


Clinical Uses 
[Naprosen labeled fr the “relief of pain, inom 
‘mation, anal kimenessascctated with myositis aad 


coche soft tiawe dscats of the musculoskeletal 
system of homes” 


Dosage Forms 
1. Equipeoxen (horses) 
2. Naprosyn (human) 


Adverse Side Effects 
Few side effects are reported in horses. Gi ulcer 
ation hasbeen reported in dogs, 


IsuPRoren 
Ibuprofen i reported wo have the potential fo 
‘ou side fects in dogs an eats and not recom 
mended for sein there species 


Latin 


Etodoloc 
Exadolac wan inde aceve ae derivative NSAID 
that has bee labeled fr use in do, 


Clinical Use 
“Third bela foe the management of pain and 
tedlamtation anccated with ontcartit i deg 


‘Dosage Ferm 
Eucene 


Adverse Side Eifects 
Side effects include anorexia, vomiting, darhea, 
ara lthansy: 


Deracoxib 
Deracoxth isan analgesic anda nonsteroidal ant- 
inflammatory agent ofthe cont clas, 


Clinical Use 
Denscaih f labeled forthe contol of pain and 
Inflammation asnciated wath crthopedic gery 
dogs with 4 Ib hecy weight or pete, and for the 
‘con of pain and inflaumarion associated wich 
‘osteoarthritis in dogs weighing 14 Th or more. 


Dosage Ferm 
Decmmane 
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Firocoxib 
Frocoxth fs an NSAID that Felongs to the comb 


Clinical Uses 
‘The labeled use is forthe trearment of pain and 
tivlammotion ssuscated with otevarthit in 
dog. 


Davage Form 
Previcox Chewable Tablets wit 


Tepoxalin 
Teporalin isa nonsteroidal ancindarnmatory drag 
for oral use in dogs only, The manufacturer claims 
that this prosvct a the way NSAID that hocks 
oth arm ofthe arachidonic acid easeade (COX 
and lipoxygenase. It smanufactur asa “apialy 
disintegrating” eablee thar breaks down quickly 
upon contact with the moisture of the animal’ 
‘mouth and cannot be at out This dope oer 
1» desyned co improve ener/animal dovage 
compliance, 


once-daily dosing 


Clinical Use 
Tepruain i labeled forthe control of pain and 
tavlammation associated with stooarthits sn 
dow. 


Dasate Form 
Zuban 


Meloxicom 
Melonicam is 9 COX-2 teceqwor NSAID. It 
has antinlamunanory, analgesic, aod antipyretic 
peri 


Clinical Uses 
Meliscam is used us ated pale socal sath 
surgical procedures, arthritis, and other causes 
“Metacam ine ines limite to cme-imesubcuta- 
neous injection for surgical pain. 


Dosage Farms 
Mecacum Oral Suspension, 1.5 meal 
“Meracem Injection foe Cats, 5 mall 
“Metacam Injection foe Dos, 5 mat 


Adverse Side Effects 
‘Similar wo other NSAIDs other agents dat are las: 
‘shed as NSAIDs e that fave anlar activity in 
‘lade those discussed tthe following parraphe 


Polysulfated Glycosaminoglycan 
Adequan is 2 semisynthetic mixture of slycosat- 
rolycans derived from bine cartilage. This dag 
reduces degenceatve changes induced by not 
‘ectious oF traumatic Joint disease and promotes 
activity in the synovial membrane Its availble 
fn iraaticular and intramuscular fons ad 
labeled foe wei horses and dogs 


Hyoluronate Sodium (Hyalovet) 

Hiyalover tsa ghessiminoglyean that labeled for 
raartiarsojection 1 han activities sina %0 

that of Adequan, 


‘A solution of Iyalaronate that may he given by 
lnwravenow of incraricuarijection for synovits 
dawoctated with oxtenarttis 


‘Meclofenomic Acid (Arquel Granules) 
This NSAID i labelad for oral eaten of acute 
‘oc chronic inflammatory disease 1m hones, 


‘Selenium and Vitomin E (Seletoc) 
Seletce i labeled (oe velit of acite symptoms of 
adic condi i dos 


Ketorolac 
ewolac sn NSAID with flicacy simi t that 


Opis and opioid receptor are discuss in agen 
cn fasion im Chapter 4, This section adress 
only we of opis to conta pain. 
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Opioid relieve pun by Rinding with speci e- 
ceptor sitesi the hain. spinal cord, and peripheral 
tinue. By altering neurutransmiter eleme, they ater 
nerve impube formation and wanvauoise at any 
levels within the CNS, The ulate effects thac the 
‘opioid block or inhib pain imps to higher CNS 
‘enter respon fe the perception of pin 


Opioid Agonists: 
Opioid agonists remain ene of the mos effective 
drug chistes for relieving moderate wo severe pan 
(Pukdefort, 1999). Opioudagoniss ace ds that 
band with all cpio! receptor sites and produce oy 
oi effecs and respiatory depression, sedation, and 
‘diction, Opi agonist inchae alent cafen- 
tan ese, phi, fetal hydromor hone, 
meperidine, methadone, memhine. oxymoep bone, 
an sufentanil Even though some of these rugs are 
fomsered mace potent than mph merpbine 
sil consiened tobe one ofthe most effective ofthe 
{poids All agonists are CAL controlled seamen. 


Clinical Uses 
(Opioid gone ave wed eo control marae 49 
severe pain fatal 


Selected Dosage Forms 

1. Morphine slfate (Infumorph, Astramorrh PF) 
(huey labels) 

2. Oxyinorphowe (Nursoephan) 

5. Meperidine (Demet) 

4 Codeine (cosine phosphate, codeine sulfa, 
‘Tylenol with codeine) 

5 Fentanyl tran (Duragesie) 

6, Tramadol (Dltram)-yatherie Mu receptoe opi 
ate (aoncontrolled) 


Audverse Side Effects 
Side elects can ince respitory depen, se 
‘on, excitement, and addiction. Cae are more sens 
tive to the exctaory effets of epi agonists than 
are oer species and they tolerate low domes well 


‘TRANSDERMAL FENTANYL USE 
‘Transdermal application of fersanyl has been suc- 
cesully used in humans for control of chronic 
pin This use is recently heen aed for control 


‘of pestperative and cheanic pain in dogs and cats 
fexmlatel), 

‘Care ant he taker when sing transdermal 
patches w ensure that dh anual aes noc ea ick 
the patch (causing powible ovenkosge), and that 
accklental exposure to humans (especially children) 
{doe not cccut To apply the pach, gloves shoul be 
‘wor the sbi over the dosum ofthe neck shal be 
<ipped, cleansed, and allowed 1 dey well: goo skin 
‘contact with the patch shoukl be achieved and 
snag bars: shuld Fe app to ol the patch 40 
pce. The patch shoul never be eur because 
tonerferes wih the rate of telease of fentanyl. The 
‘pach should ke earefuly disposed of after we, 


Opioid Agonists-Antogonists 
The opioid agonist antagonist dus hind with pick 
Appa recent anyone opioid ma recep 
Opioid agonivantageniss inchile butorphanol 
(CAN), pemazscine (CAV), anal nalbuphine, These 
dg are conser eletive for mk wo moderne 
‘alr ana ave fw se fect 


Clinical Uses 
Tio primary use forthe relief ml wo marae 
pain 


Dosage Forms 
1. Batorphanol Terbupeie Tortutrol Stal) 
2 Beneasscine (Taleio-V) 

5. Nalbuphine (Nubain) 


Adverse Side Effects 
‘Sie effets include sedation ataxia, oa sawatn 
(pentane). 


Opiokd Porto 
“Theol pari asm hd with the seep 
sors fot oy pay activate them. Buprnor 
‘ine the primary agin this category. Recent 
Ssubes have shown that buprenorphine may he ef 
fecuively administered to cats by the sbingl 
occa rte Raberon, 2001). 


Clinical Uses 
Uses inclade ei of mild to moderate pain in dogs 
an hones. 
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Dosage Form 
Buprenes (human abel) 


Adverse Side Effects 
Sie effect include sedation and respistory 
depres, 


Other Pain Control Agents 
Ketamine, ulpho-2-adrenergie agents, Inkocaine, 
benzodiazepines, and tricyclic antidepressants 
(Eh) are other agents that are wed frequently 0 
meal pain (see Chopter 4) These agents may 
be wed akine oe in combination with odhers Some 
genes are delivered as a constant rate infusion 
CRI) forthe sustained contta of pain. A common 
CRE for pain contol involves the sombnation of 
morphine and Ketamine (MK) or morphine, ldo 
and ketamine (MLK), 


ip aoe 


Antistmines ae drug that are wed to inhib the 
tffcts oe read of the iflarmatory proces. These 
‘hry sh nt ini the emai of proatghanne 
ether nlamaarory riors. They work by pee 
‘verting histamine from combining with tue recep 
tors or by dplacing histamine from receptor site 

Became histamine 64 mayor chemical mechan 
the allergic respnse, antihistamines may he we> 
ful so controling alley responses. 

Hiseamine is chemical that is released fro 
mast celle when they are adesuately stimulated by 
sunmunoglobulin E (IgE) antibodies to allerges 
(Pique 14), Histansine then combines wth ae 
receptors and causes dilation of small Hlod veel, 
‘increased permeability of capillaries, smooth muscle 
sum, anu increased secretion of glans Tro type> 
Ht anuhistamine recepwies have been sbennied: Hy 
and H 

‘Antihistamines competitively block the binding 
‘of histamine to Hi receptors which may Block pro: 
resin of the alle response. Some antihista- 
mines abo black Hy recepmos chat may contribute 
to motion sicknest ornate, Some antihistamines 
have a high affiniey fee Hy receptor: in the bes 
ani ene a sedative esc. 


ast ate serie 
Sige artgene 


The oe sare hon mast eth when sated by 
sronrepbn ie aes | 


SSimulacion of Hy receptors eames increased 
ow of hydrochloric acid bythe gastric mucosa, H; 
‘lockers reduce the seretion of hydrochloric acid 
and may be we to teat gastrointestinal itaton 
and ulceraton 


Clinical Uses 
Antihistamines are used treat che following 


1 Pris 

2 Uearia and angioedema astociared with acute 
allergic reactions 

3. Laminin homes and cattle 

4. “Dananer” cow syndrome 

5. Morion sicknese 

6 “Revene sncez” syndrome 

7. Anahiylactic shock: 

5. Upper respiratory tact conditions 
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Froune 14-4 
Felese of rte sk he cones ol He 
pata sutra (A) wa 


stile the bypothalinus—through pubes 
from higher brie centerr—to release CRE The 
contol mechanism thes proceads in the fashion 
ithusraed in Faure M4 

‘One of the major indications for the clinical we 
‘af cortinterts ts for Het anindamumatory ef 
fects, These feet ate brought about by thei abi- 
ity to lock the enzyme phospholipase, which 
promotes the reaction that resus in the formation 
‘oF prostaglandin primary mehator of the int 
tune response. Cheticnterva alan protec cells 
from inflammatory eauma by various mechaniss 
that inclade bu are not limited tthe following 


1. Stabila cell membranes to elp prevent their 
breakdown 

2 Stabilicng fsosomal membranes so they do not 
release thei harmful enspnes 

3. Disrupting histamine synthesis 


mmunssuppresive eects They ar used to suprese 

the immune sem in allergic conditions such as fea 

alleney dermatitin. atopy, autimmune hemolytic 

‘emia, dheumatoul atbrits, and uveitis. The ta 

rmunouppresive effect comes from the ability of 

-comtcoterods to do the fllowings 

1 Unhibie antibody formation 

2 Decreae the concentrations of Imphocytes 
and conneptile 

5. Supper the migration of neutrophil 

4: Unb phagocytosis 


Abngh onmunosupprenivegualiies are vers we> 
{iu cls, they cam also mask the sgn of serious 
Infect tha are soars erent 

‘Contecaterouh are useful a the treatment of 
Aywaphonl tumors became they cause a diet Ive 
‘phoraxic eect (Barwon, 2001) 

‘All steroid compounds are synthesized from 
‘basic parent compound that has been descr 
resembling dhe rooms art a hath (Figure 145) 
‘Stemid ate formed va thiee regions ofthe aed 
land, Those regions and their respective proces 
Include the following: 


1. Zona plomerutose—minerlocorticoids 

2 Zona fascieulata—glicocorticokle 

4. Zora reviclars—sex horrwones (androgen and 
‘earogen) 


ume 15 
“he canfganian othe parent moleale of a sted 
pale, reg comers 
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4: Lidocaine hydrochloride injection 
5: Other generic lal anesthetics, incaing tetra 
‘cine and dibucaine 


1 Ophuhaine Solution Veterinary 
2Ophthetie 


‘Adverse Side Effects 
Local nnesthetics can have adverse side effects if 
the toral maximum dose for the species being, 
treated (exceed Side eflects may inchade rest 
Jeune, excitement, hypotension, and seizures 


Technician’ Notes 
1. Lidocaine with epneptine shouk! never be wed 


if an anton ince. 
2, Exceeding the tal recommended dose of focal 
onageses may cause toy. 
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REVIEW QUESTIONS 


1, Pain sensation fe nerve ening called 
2, Lise some signs associated with pain i animals 
4, NSAIDs thar selecrively mit 


‘hoor te produce fewer gastoiaestinal se 
fects 

4. What 6 the most common she effrct of the 
NSAIDs? 

5, Why ate cats we anceptible to wpiin ovenbme? 


6. Phenylbutazone shoukl Fe adminmtered paren- 
tray by he 8 ey 
bs Fae 

7, What Cll upon leninitered via tana 
snl patch? 

A. Gortconera cherapy inves teatment of 
the sans of disewe and often cutes the disease 
swell 
Tew 
Ih Fie 

9, Wh functln da minerlocortcokl serve to 
the bay! 

10, List scene principle thar shoul he failowet 
nceringcomicintersi therapy 


11, Whar hes the term ampere mean 


12, Describe dhe side effect of short-term ana 
lho-term cveionterd ne. 


13, Whar the mechaniam of action of local an- 


cothetie agents? 


14, What are some tations forthe use of local 
smesthetics? 


15. The bay sable wo produce tc own pate libe 
analgesic agents called 


16. substance that can iitate » fever is called 


3 prenaandin 
bh endorphin 
© pyrgen 
<b pyommetra 
". al kr as acetyl 
Stee sd 
a henylbutacone 
bAgpicin 
© DMSO 
4 Acetaminophen 
18 4 pyntane derivative, 
1 Phenyihutcone 
1 Carper 
 Buodalac 
 Deramaex 
19. Funixin meglumine saan) 
‘propionic ac derivative 
k annhiseamine 
muscle relaxin 


LNSAID. 
20, DMSO canes wher applied 
twpicalhy 
a vasccnstiction, 
1s vasodilation 
2. {is considered (even toy) 


twbe one of the most elective of the opoith 
a. Fentanyl 


2, 


RB. 
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‘slare) a major chemical 124A local anesthetic such ae Iocaine may be a 
‘mediators ofthe allersic response, ‘drug of choice when an epidural is performed 
a. Histamine tw replace apse uterus ina bovine 

1s Prostaglandins a Tne 

. Pynogene bh Fale 

4 Hormones 

All of the following are type of cortconteroik 

except 

2. dexamethasone 

by Pref 

«. Vetalog 

 hetopnien 
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CHAPTER 15 


Therapeutic Nutritional, 
Fluid, and Electrolyte 
Replacements 


LeaRNiNG Opsecrives 
Ate stuying hs chapter, you shoul be ale 


1. Define terms relate to i electralyte, an selected therayeute 
rurrtional preporation 

2 Desenbe the dbtnhution of water in the Fas. 

1. Desenke the composition of ay and therapeu ud 

4. Define oamotic presure ard tonicity a chy apply to ak 

5. Discus the hase principle of fd therapy. 

6. Describe had equipment a its tse 

7. Categorize and provide examples of the ds wwe in id eheepy, 
8 Lise and descike selected fuk additives. 

9. Lise and descrike selected eal electrolyte preparations. 
1 List and descrite selected parenteral vitamin-mineral product. 
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Burren & substance that decreases the change’ 


Hiveoxaveaa A defiiency of potion the 
ood 


HYPONATREMIA A deficiency of sodium nthe 
‘loo. 


Herovouun Osceased volume of oraating 
‘Memaouc ACioOSs Deceased body pH caused 
by aces open ios te eater 


[Menaouc ALAALOSS Inceaved body pH 
‘cused by excess bicabonate nthe exaceor 


miner 
‘TRANSCELLULAR FLUID Cerebrospia hid, aqueous 
‘amor of the eye, synoal hid, gasvointestinal 

‘had, hemp le, and glance and respiratory se- 


eto 
‘TURCOR Degree of rest oF congeston; describes 
the degree of elasticity ofthe si, 


INTRODUCTION 


Veterinary techniclans often have an émpoetant 
rule hi electrolye, anal therapeutic motrin 
therapy. They almisister parenteral ot oe ul oe 
rurntonal pradues and mone patent' responses 
tundce the direction of a veterinatian. Becatne the 
te of these pracy ean he rts ampoetane 
the outcome of 9 me, technicians sv have 
thorugh knowledge ofthe products and thete we 


ANATOMY, PHYSIOLOGY, 


Distribution of Body Water and Electrolytes 
Messrement of total aly water (TBW) have 
shown tat water repress 50% to TOR of the w- 
tal hoy wight valle animes 605 sft ed 
asthe average gue. As much a SOW a aroeaal 


‘serious. Am increase in nly fat decreases the amount 


‘of TBW and wakes ix dnportan to estate Aid 
ned on the bass of lear Rody mass to avoid over 
hydration, 

TBW is dsributed i yeveral compurients 


fia (ICE). ACF makes up 40% of ro1al ely 
vweight. The other 40% of TBW 1s found ontshle 
‘he cells ard alle extracllar fad (ECE). ECE 
scant fot 20% of total dy weight 

ECF (discounciry the relatively small ransell 
lar fuidcompercnt) distributes itself berween the 
‘nneositial hal(15% of Fy weight) a the intra 
secular al ue plauna (5% of bay weigh) 

oy fad comporrments should be thought of a4 
volumes of ud an eleceniyes in dynamic equilib 
rm, wth fide and eletrlyes mrwing hack and 
loath arm semipermeable cell membranes Chane 
to the qaannry of lad or elecrnlytes in oe con 
‘panmcnt usually resul in changes in these panic 
tm other compartments Fuk administered intrave- 
row to an animal frst enter the incrnascular 
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rar fe ‘Exact Nat 
xTew 
on Tew 
‘ete frmmerar 
o 
wa Tew 106 Tew 
1s, * 
‘oay might | body sit | 
lovee 16 


yd compares TM at ody atc 


sgvce of the ECE, mve inte the ingen ace, 
An then ener the ICF (Figure 15-2). In mont se, 
loss of Bul cccue ft foe che ECF ana then fort 
other comune 


Composition of Body and Therapeutic 
Fis 


‘aay water contains an ary of sous that way i 
{quantity fom compartment to compartment. A 
solute 4 asubwance that divolves in aslvent; ths 
solvent » wally water in biologie stems. The 
molecules of substances called electrolytes break 
hve (lsat nt clang partes called wos 
Elecnolyter ane positively charged (cations) oF 


© 


negatively changed (anions) The number of ea 
ton always equi the number of anions in nora 
animals (Table 15-1), In dhe ECR, the most abun- 
dant cation is sem, sna the mont abundant 
anon ate chore and Wicatunate. fn the ICE, the 
major cations are poasium and magnesium, and 
the major anions are phowphates and proteins 
Therapeuri fds ae described as halaced f they 
resemble ECF in compsnsition al unbalanced i 
they div noe Lactaal Ringers solaion is an 


Table 15-1 Composition of Plaxo 
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‘Table 15-2 Comporition of Solutions Used in Fluid Therapy 


Glucose® (g/t) _Na* (mEq/l) Ch (mEq/l) _K'(mEg/t) 


5 decrose <0 ° ° ° 
10% dexrose 00 0 6 o 
2.50 destose 90.45% NaCl ray 7 7 0 
5 dexnose 045% Nac cy 7 7 0 
Sb deenose and 0.98 NaCl 2 14 154 0 
46 Nach ° 7 7 0 
‘3% NaCl (normal sie) 0 15 15 0 
9% Nact ry 156 154 0 
36 Naa. ° sis sis a 
Fingers solution ° ws 136 4 
acted ingestion 0 130 108 4 
2156 dextone i lactated Ringers 35 130 108 4 
solution 
‘5 demos in lactated Ringer's ° 10 108 4 
‘solton 
2.56 dextose i haitstength 2s ss ss 2 
lacsated Ringer's sliion 
NormasohM mn 59% dexnose! * 0 40 
masa 0 140 ou 5 
Plasma tyes ° 140 105 0 
Plasma tye M in SM deste! ro) 0 “0 6 
Psa ' 145 105 5 
Aaiitives und Solutions 
200% manta 200M) o ° o 
75 NAHCOs o sup) ° 0 
Baw NaHCO, 9° 100046) ° ° 
Tore CaCl, ° @ amo ° 
189% KC 0 0 2000 2000 
50% destose 500 @ ° ° 


TAllghaane wih ome scope: Momsen 
1 Baers wa A, cette Br eben: cee 

FCEVA Lakes 

Rater Hehe 

Frum Chew D) Diu SP. Ses aul fel il nee sn wl Flak 198, WH Sauer Ci 
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CaP (mEq/t) _Mg* (mEq/L) Butler! (mEq/L) _Osmotarity (mOsm/t) _Kcal/L_ pH 
0 ° 0 22 0 40 
a ° ° 505 Mo 40 
0 ° ° 280 a 45 
9 ° ° 4206 m0 40 
Q ° 0 od yO 40 
0 ° cy 154 0 50 
0 ° 0 0 o 50 
0 ° 0 08 ° 50 
a ° 0 1026 er) 
45 ° ° 310 o 55 
3 ° 2H) am 2 68 
3 ° 2a), 308 50 
3 ° 26) ne 7950 
is ° 19a) 268 @ 50 
° 3 160) ses 55 
° 3 Da 26 6a 

23(0) 
> 3 70) 32 738 
om 
5 3 120) 16 me 85 
20) 
5 3 40) 00 - 7 
° o 0 1099 zs 
0 ° ese) 1786 ° 
° ° 00048) 2000 ° 
1360 ° ° ‘3080, ° 
0 ry 0 ‘2000, o 
0 ° 0 2780 109 a2 
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‘Fluid Balance 
In orm animal, the intake of uid and electro: 
Iytes isaljasted oft Ines tha use Snoes 
ff water intake Waele (I) water thar & drunk, 
(2) water thar i ingested food, and (3) water 
that resus frm the metabolism of food (merabelic 
vworer). Normal routes of water lose include 
(1) ring, (2) fecal water, (3) sweat (hoes), aad 
(4) respiration. Respiratory loss potently can be 
limportant in dogs Fecause of panting. and sweating 
can ke important in ores. Find lowes ae fre 
sqvenly characerie as epsible—thove thar ean 
be measured easly (ei, urine), and insensihie— 
those thae cannot he measueed easly (ew, fecal 
nd respatory lenses, 

[Decteined Hid intake often accompanies an- 
rent, and increased dah love oxeurs i disease 
states that nse poluela, vomiting, and dates 
‘Thiedspuce shits of boy water occasionally may 
conve quantities tbe takes out of eitculthes a0 
hey are trapped in hoy cavities lot veh 
in lesions (ee teil abteucton, body ca¥- 
ty efivions, hemombage), Extensive buen which 

re uncommon in veteeinary eeeine, als ean 
«ane extensive il fos 


A paents history provides impure nkormation 
boat the route ana extent of water take and kos 
Kowing the route of ls can a clinician 
determining the rype of fad to we to correct deb 
levton and electrolyte imbalances. Table 15-3 Ute 
works ewuses of Jehyuriton ann the Bud 
ated for treating each condition. For example, 
cute vomiting leads tn ow of pans and chh> 
file tons, wherem acute diaebes came pinay 9 
posta en 

‘The hystcal examination provides inporeant 
Information about the extent of usd oun. The 
sin turgoe rest. along with other physical find- 
ings, is used to determine the percentage of body 
wweaghe that has heen line st fad (Table 15-4) 
‘The skin toe testis performed by pinching 
«fold of skin over the thoracic or lumbar aca and 
then determining how long it takes to return to a 
‘normal position Ifthe neck ates is used in small 


animal, the extra skin may couse: misleading 
results The point of the shoulder should be wed 
tm horses became the akin of the neck area can 
‘again he misleading, The longer the skin rakes 10 
‘return to normal, the greater the degre of dey= 
‘ation. Animals with litle body fat may appear 
tobe more dehydrated than they relly sre (show 
etm to normal akin position) because of low 
‘hady fat levels, whereas obese animals may appear 
to be well bydrated when they are non because 
increased fat wncreaxes skin elasticity. The pres- 
fence of dry mucous membranes: am increased 
Iheate rae; weak, thready pulses; redced jugular 
distention (especially i horses) and a reduced 
capillary rfl time all may be iicatoy of dehy= 
‘ation. Becamse most of the evahistions: mer 
tioned ealier are subjective, simple laboratory 
tests ony he performed to aid in asesing hydra 
Sipe laboratory teats that ea aid in evaluat= 
tg hydration statu are pce cell volume (PCV), 
toral plasma protein (TPP) determination, and 
‘urine specific gravity Dehydration generally result 
tan increase in PCY, TP, and urine specific 
‘ervity. Because anemit can make a dehydrate 
patient appear be nseaaly byte, PCV al 
‘way shouldbe evaluated wich TPP, Reader should 
consult more advanced references for interpreta 
tion of laborer findings relaved 1 hydration 
seat 


Tice vals that are calculated 40 determine the 
volume of fuid ty aduinster age (1) the hydration 
efcit, (2) the maintenance requirement, and 
{G) the contemporary (ongoing) lowes, 

‘The hylration deft. which isthe amount of 
tual dha mast be replaced rs bey the anil hack 
‘oa normal hydration stars, calculated by multi- 
plying the percentage of dehydration by the pa 
tients normal body weight, The percentage of de- 
Ihydration fs etimated from the history, physical 
‘eoaminitin, and Laboenory findlags. The saying, 
“A pint és 2 pound the world around” can then be 
anplied because 2 pint is mushly equivalent t0 
500 ml For example, 2-th engl determined 
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‘Table 15-3 Fluid and Electrolyte Disorders and Fluids Used in Their Correction 


Type of Hlectrolye Acid-Base 
Abnormality __ Dehydration Balance ‘Status, Fluid Therapy 
Simple dehytson, —Hypetone| ‘atsvenath or balbnced 
‘sess, eneese decode ssn 
‘St dense sluion 
Hetsboke Hypertonic Korte Metabolic acidosis Heath stength eleole 
Nor varable Salution tolled by 
bance elec 
schiten 
ore roomie Kloss ANd metabolic Balanced elecoyte 
eon sohtions; KO, 
Starvation totem whos ‘id metabolc Halse o baloced 
os ‘decooye saan, 
calories 
Vomiting broom x hypertonic Na Metabole atau, Ringe’ soliton: 0.9% 
‘and Ch loss metabo bine with KC 
oon ‘upplemertation 
‘Gronealy 
Dontes loon hypertonic Na fos Metabole acidosis Balonced elect 
oss ronal solions HCO. 
F(t done) 
Diabetes malts Hypertonic Klos Meubole aout Balanced elecrolve 
soliton, 
Hype: tonic Kloss ‘Oxcascmaly mis Balonced ecole 
‘oni ‘meabole sohtong; KCL 
Every 
pode: oon Pypertonic Na" los Melaboie acidosis 037% sine flowed by 
‘otis retention once elo} 
Uretalobsbucton —potonicorhypertonic "retention Newb aciosis_ 0.9% saline fed by 
Nar, C- wae balanced eecroie 
‘solitons Cl past 
teen 
Acute renal fare lone or Iypertonie K-yetenton Metabolic aos Balenced elecrolte 
(wih voring) Na", Cl varable ‘sohtions 
von renal faluve soon hypertonic Na-K". Metabolic alos Balanced electolte 
(wit vorting) arable ‘ohtons 
Congestive heart Plshorc (NaH Na retenson Metaboli aciosis 5 derose solution 
‘aire reteneon eat); (but hovel (tronic) 
hypotonic croncaly—hyponaerns) 
Hemonhagie shock noone Metabolc scdoss Balanced elec 
solitons; blood 
Endotore shock etamic Metabolic aides Balanced electaite 
schtons, 0526 sane 


Phd, 1983, Ws Saunders 
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te de kerz wove Ma Me = 4 220 {DAONOE CH): mea 


Flour 154 


al ud quiets. (Rom Manson 8: As and uch apy nal anima AMAA 187857448, 1900) 


thie can he adminiteeed wbcutaneoualy depends 
fm the sie of the animal and the amount of hase 
skin that i has. Beeween 50 ard 200 ml generally 
an he infused at a subcutaneous site. Great care 
Should be taken not to akninisterenowgh tad to 
disect the skin lone from its blood apply becase 
this can cause sloughing of skin over the ste. Hy 
pettomicotisitating Huns shoul not he giver by 
the soheurananas route. 

“The oral route is «practical means of adis- 
tering fluids a6 long as an animal has no severe 
disorders of the gastrointestinal system, This route 
allows normal physiologic processes to control 
fhe amount of Huid and the amount and eype of 
electrolytes absorbed. This route isnot satisac- 
ey when Laepe volumes of fuid muse be given 
rapidly 


‘The intraperitoneal toute allows for adminis 
tion of large volumes of fui, but absorption is slow, 
Fentonits # « potential complication, awl chi 
route nt commonly wed 

“The inttaoseous (emus, sum, or humerus) 
route sometimes wed in very stall animals oi 
those with poe access to veins, This route allows 
rapid delivery of lanl and lowd but requites 
teeater technical espertise fo placing the delivery 
‘esl, Careful atention abould be paid to stere 
technique when this route i wed, to avoid causing 
‘ostecryelits. 


Rate of Administration 
‘Once the volume of fluid nod and che route of | 
‘ximinisration have heen decked, the time fre 
must he stashed for delivering the fds. Rapid 


Copyrighted material 


CChapter 15 Therapeutic Nutritional, Fluid, and Electrolyte Replacements 309 


losses of tad usually cll for pid replacement. 
eterinary practic, ful ow rates ote are deter 
‘mine empinealy. However, ome generalizations 
are help. 

For treating parients with shock, ui should be 
sdmicistere rapidly (40 m/v dogs and 20 
430 mth in cits). The ane of a premare ini 
tration cu may allow more rapid afsion i these 
‘anes (Figure 15-5), 

Fis keally shoul be infused continuously dur 
Ing 0 24-hour pero. One method of determining 
Mid hw rate tt ealeate the hydatid 
ak} maintenance and ongoing foes. and set the 
si ee snes he i go ee 

Some clinicians prefer to alminbter the 
Arion deft darned tt fw hora then 
itive the remainder over Ioagee pea. Some divide 
the ora eaculated volume into thice eal parts 
tal adnister each tn an Schour peta. tn many 
paces lol akninistation cay be monte fie 
'npt ofthe day onl fn this ease, the nol 2 ee 
fluid volume can be aawnisered during dhe period 
that the pene ean he monitored. (Common sense 
tnd medal jcerent, however, must he exercised.) 
Porth of the teal volume may be administered 
suhcutaneendy when appwiprbce 

Fluke ate adinstered fom plastic bags oe bo 
Hes or from gas bots throwgh intravenous a> 
rastaton sets (Figures 15-6 ad 15-7). Tas ten 
‘of adiinistration sets that ate commonly ase 19 
‘veterinary medicine are the sandal aaciodeip set 


—— 


FlouRe 15-5 

Prsuire anita cat Qnhable Pee rhe & 
repsteed adamant of Barca Dearne Sd by Sack 
Sete! Hel, ne, Crd Pak Kas) 


(15 drops!) and the minidripfmicradrip sot 
(60. deopsiml). Other sizes (10 drops/mt and 
20 drop are alo available. Micro sets ane 
Sue for wie in adeinstering uid ry cats and 
‘snall dogs. The sizeof che administration set must 
bee known to caleulote che drip or fw at, 

To calulte the drip rate ft divide the roa 
smumber of mies to be aleainered by the tal 
‘number of minutes for adminisranen 1s determine 
the numberof milliliters per minute to deliver. Then, 
rmoltiphy the milters per minute by the drops pet 
lier ofthe adisratin et yar have chose 9 
‘6c, toarnve atthe numberof ops (gt) per ents 
(min) For example, we wish wo give or eagle 
1200 no aid during a 24-hour prio wing a stan- 
dan (15 gt admestzation set 


oc) 


Bhan<comnter "om 
“= 85 min «15 g/ml= 125 t/a, 


Anse 125 nn anes 
sro ny Scot (23) 

Wen solar tye a te 
sel eel by Sein 
‘placed oo the administration sets t0 adjust the di- 
Serotec sc hye, 
‘See lm) ee 8 The ow ae 
Frdule no the machine whe adi 
Pp aos or con ia) om 


Monitoring Fluid Administration 
Fluids advnistered to0 rpidly or in to great 9 
ole can he life rhveateniny, Capel monitoring 
of the physical stacus of che animal is esential, 
Lang sounds, skin tung, and the overall status of 
the animal should be monitored regulary, slong 
with the PCV and the TPP. When large volume 
‘of us is adouinistered apy iis prent 19 in 
Serta urinary catheter to monitor urine output and 
cesoblish thatthe kidneys are functicning normally, 
‘Some clinicians alo chome 1 inert a jugular 
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catheter to monitor central Yenous presute a8 4 
enya grevering Hl volume wverid 

Signs of overhydeatton may inchade restless, 
serous nal discharge, increased lung. sounds 
(crackle), tchyeania, dyspnea, pitting subcutane- 
‘seems ara an increased “ello-tbke” feelin the 
sulcutanedus tissue (Haskins, 2090) Plat infusion 
should be slowed or stopped and the veterinarian 
contacted a¢ the ist appearance ofthese signs. 

Leled adhesive tape should he place vertically 
fom fd bottles oe bags to allow mnstoring ot the 
‘volume delivered (Fyute 15-9). Bottles oe bags also 
should be labeled with all pertinent information, 
inclaing the presence of any abitives t may be 
helpful wo place a horizontal piece of tape acne the 


Copyrighted image 


fon container to indicate when fluid delivery to 
hestorped. 

A volume conta stent or Buretol device may 
‘he wed for administering small volumes of hd 
(Faure 15-10), A clamp allows the volume contol 
chamber tobe fill with pretermined mount 
of flat foe the hag 0 hotte. The line then 4 
clamped off event entry of mlditional ld from 
the bag The chamber can be refilled if desi 


Preparing Fluid Administration 
‘Equipment 
When preparing to administer intravenous uid, 


you should followa standand protocol fer gather 
fng your supplies and preparing the injection site 
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FicuRe 5-9 
Labeling (tea of id bag 
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Piercing pv 


Inseton por 


check to see that you have the correct hid type 
tnd that not out of date. Then, determine that 
the container noe ceacked oe chipped and that 
the solution is cleus Fuk should never contain 
Precipitates or appear clowly: After mapecting the 
sanainer's cap ty make sure that 8 at, te 
‘move the metal cap (bore) ot insertion port cover 
(tug), while king care not to contaminate the 
port, Close the flow clamp on the adninisration 
set, aul reinove the cover fm the adinisration 
ser spike. Wipe the port with an alcobol swab aad 
invert the administation set spike into the nubker 
stopper (hotle) or insertion port (hag). Hang the 
bottle or ba, and fil the adknsration set ine By 
opening the flow chimp and allowing Hal 1 ron 
though che line untill bubbles ave cleared. Clase 
the flow clamp and ach the adapter the ira 
venous catheter wing sterile technique. After the 
flo clamp s opened to determine that the catheter 


and the line are patent, the dip rate may be 
justed as required: 

Wat anytime the flow rate lows or st, check 
the following: (1) the catheter for core place- 
sent and patency (2) the position of the patient 
tw detcomine whether limb position or fesion has 
cecchoded the flow, (3) the flow clamp w see 
whether si the open pesitinn, (4) the tubing 
to determine whether kinked or crimped, and 
(5) the ui level in the bord. 

“Two fd soltions ay be ackoinistered simul 
necxnly with the ase of 4 pigeyhack setup of the 
containers (Figure 15-11), The secondary hag is 
‘hung higher than the primary bag. andthe secon 
ay administration set line i» connected to the 
Y port of the primary ainistratin set. 

eis useful for a technician to undertone 
suse of a three-way valve, The three-way valve 
‘perntsthece-way connections to be mide. Flow 
‘of las theowgh the valve depend om the post 
‘Hoe at which the control handle # placed. The 
handle points toward the line that jy close. 
Figure 15-12 llutrates the operation of a thtee- 
way valve 
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Crystal are solutions tha conten electrolyte ard 
rnanlestrltewubsinees capable peony thes 
call membranes ana therefore entering all ay Bd 
ommpartents. Admiistation of ersalld sh 
tions roule in rapid equilibration of Hc Perween 
the intrivacule and ener spaces Casall 
solution ae wed eatinely in vetertry medicine 
ecamse of thelr veraiiy ak reacively low cow. 
CCryslloid solutions ean be chased further as v= 
Pliement of maintenance sohittna. Replacement 
solutions resemble ECF in conten, wheres mate 
france slut coma hes seam nal mie pts 
sum than ae found i replacement id 


Clinical Uses 
Flue are ministered for cornrction of dehyrae 
tion, teatment of shock, malonenance of nocmal 
Ihpleation, and replacement of eleetolyes and na- 
trients and ava vehicle foe administration of ira 
eno rose 


in alas bottles plastic hotles, and plastic Bags 
that hold 250, 500, and 1000 mal. Containers that 


‘hold 3000 and 6000 ml are available for some 
solutions (see manufacturer product guides), The 
following section briefly descrites the commonly 
used crystalloid saltions. See Table 15-3 for a 
listing of the composition and other characeris- 
tisofeach, 


Adverse Side Eiects 
‘Advene ie effeces of fui administration ar pi 
manly amiciated with overhydration, Sign of 
‘ovethnration may include restlessness, shivering, 
sero: nail discharge, eowhing, and pubwonary 
‘sem 


Physiologic Soline 
Physthyte saline i 0.9% solution of NaC and is 
ak ealed sumaal sine. It abr ay be called 
‘omic saline cause it has an osmolarity of 
308 mOvevL Sine is wed to increase plasma 
vohime or to correct a sdium deficiency (hyparae 
trea) also may be wed to bathe tise ding 
surgery to revert therm fom drying out Becane of 
‘its high sed conten, saline should nor be wed 
nvels with known hear diene 


Loctated Ringer's Solution 
Lactated Ringers solution is one of the most vers 
tile and ecmimonly awed fds in veterinary med 
cine. I fe balanced electrolyte replacement sh 
to that cane aiistered hy ay route tha 
saab, Ie contains 28 m/f lacate, which 
converted by the liver to biearbomate tact a 
batfer assist acidons, Theoretieally, lactated 
Ringers solation should not be akniesteral with 
blood because the calcium contents could case 
cloeing to occur Lactated Ringers solution 4 not 
‘currently considered appropriate for use in erica 
patients (Crome, 2007). 


Dextrose 5% in Water 
Dessrose 54 in water (DAW) isa nonbalanced so- 
ution that contains only devtrse (50 ef.) and 
water. Aidminterine dextrose 54% is equivaest 9 
sMiministening pure water because the dextiose 6 
metabolized to carbon diode and water, Dextrose 
54% provides appecximaely 170 kealL (a quantity 
thar cannot he relied on to meet the daily calorie 
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‘plasma volume longer and has fewer side efccs 
than the dextrans eis prepared as 2 6% sole 
tion 9% sane. The primary desalvantage 
‘of hecsrarch is es esperse. 

3. Oxypolygelatn (Vetaplasma), Gelains are 
‘modified animal collagens. These molecules are 
denser thar the dextrans and therere produce 
‘renter osmotic acta. Congulopathy #3 po 
tential sie effet. 


Aadverse Side Effects 
‘Aulverse nde eflects of coll alintration vs 
ally are rela wo clorting defences or allergic 


Technician'y Notes 

1. Collids ae not intended for martenance or 
lenge use 

2. References should be checked i determing 
the appropiate ow ate for cold saison. 


Hypertonic Solution: 


‘Thisdlscussion is confined to the we of hypertonic 
saline solutions. These sohtions have been ad: 
sweated hy some clinicians for the treatment of 
hemorrhagic and eno shock, an foe patents 
undergoing major sunjeal process (eg. gastric 
Aiacion, volvulus, Similar to the coll, hyper 
tonic saline solutions may be weful whee bexin 
te pulmoomey ederns bs present or 8 9 potential 
complication. 


Clinical Uses 

Hypertonic mine lutions ae wed fr the treat 
ment if shock asociared with trauma, endonos: 
emia, hums, pancreatitis, and major surgical 
proceduts, 


Dawage Forms 

Hypertonic saline solutions are avatlable fr eve 
mercial sources in 3%, 4%, 5%, 7%, and 234% 
preparations. 


Adverse Side Effects 
‘These may include phlebitis essue iritation, r= 
hhemorthage in traumatic shock, electrolyte imbal- 
sances, and—when the administration rate is 
109 fast—hypotension, hronchoconstriction, and 
bealycards 


Technician’y Notes: 

1. The rate of edministaton of hypertonic sane 
solitons 4 very important consdeaton be- 
Case exceeding hs fate may Case secu Se 
ect. 

2 These solions should be inked trough 2 
websecsed intravenous catheter 10 preven ef 
_revastion of tating fis 


ws so 


{some instances special sibstances mye ake 
to intravenous uid solutions 1 enhance the whi: 
tions therapeutic effects. These substances ay be 
ankled to comect ack-bae ahnormlities and el 
trate iolances to supplement aloes ana 4 
peomide supplemenral viewnins 19 replace those 
washed out by uid therapy, 


Sodium Bicarbonate 
Scaum biearhonate (baking sal) isan alateing 
‘agent that may be ade to correct metabolic ae 
dons sod certain other conditions, Because lactate 
‘or acetate in od preparations often eannot correct 
severe metholie acho, supplementation be: 
comes necessary. Normal serum bicarbonate is 
24 mEa/L. Required amount for supplementation 
are calculated by measuring » patient’ biarbonate 
(or carton doi) level and subtracting that value 
rn 24 (eal) The diierence called the hea 
Ionate deft. The bicarbonate defi is multiphed 
'by 06 and chen by the animal’ weight in kilograms 
to determine the tumber of millieguivalents of s0- 
ddan Kearhonate to administer 


‘Bicmbonate supplementation (MEd) 
Bicarbonate deck» 06 > wet (ke) 
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When acces tw liborstory measurement of 
bicuthonate or carbon dioxide is not avaiable, 
empirical estimations of supplementation level are 
made oa the bast of class jxdasent 
Bicarbonate concentration in commercial prod 
vets s measure in milieyuivalents per elites 


Clinical Uses 
These inclu the treatment uf menaboie acids 
and as an adjunctive therapy forthe tevement of 
Ihyperealceis or hyperkalemia. 


‘Dosage Forms 
Vererinary-appruved forms incale che following 


1. An 81 (1 min) solution for injection, 
Which x aallable i 50, 190 ard S800 vial 
2.5% (06 Ein! solution for inject 


Audverve Sie Ffects 
These may inchale metabohe akan, hypokate 
von hyporalcem, ad hypernatremia 


Techniciaw'y Notey 

|, Sodium bicarbonate is incompasle with seve 
Solutors ed should be mised ony afer cara 
ing product ers ot appropnate references, 


Some telerences indicate thar soxium bcarbon- 
se sould not be aes to clone that con 
calourn because ol the potent for precptates 
to fom, 

5. Repcement ofthe total umber of meq 
lens should be made over several hours 


Potassium Chloride 
Ttasium chloride is solution thats we to supe- 
ment potas deficits (hypokalemia). Aneeexin, 
hye al dlaehes ae senne of the corn causes 
of hypokalemia. Normal scum pecan levels are 
between 35 and 5.5 mbiyl. Table 15-5 proves a 
ue for poeacium supplementation thats hase on 
the measured serum evel of posit. 


Clinical Uses 
Porat chloe i wes for the teatment or re 
vention of porasium deficits 


‘Dosage Forms 
Dosaze forms for intravenous use ince the 
Falling: 


1. Porasium chloride for injection (2 m/l) in 
10- and 20. vials (veterinary approved) 

2 Poxasiom chloride fr injection (2 mE) in 
5, 1D, 20, 30-, 100,200, and 500-al viaks 
(nanan approved) 


Adverse Side Effects 
Ties may include hyperkalemia, which i» mont 
feel by muscle Weakness, and cardiac conduction 
dscurhances, whic can be fe dheatening, 


2. The ate of sun of potassium is ccal Consult 
product ser Father reerences fr approprae 
‘es, 


Calcium Supplements 
Caleiurn glvciate and eaelum chloride may he 
ded (1:1 with saline) and given ava infsion v0 
conver hypocalcemia. This snot» eammon proce: 
dure in practice, however. It more commen to 
Inject the supplement, without diliting, for thy 
treatment of emergency comin such a clamp 
s.r milk fever. 


Clinical Uses 
Caleirn spplements are wed for the treatment of 
Inypecalcema that aay real fom various cond 
tions, which may include paruhyroid land disor 
Ser, mil fever, eclampsia, and excemive sweating 
fa ones. Calcium in combinaties with peop 
us, magnesium, potastum, and dextse i used 69 
‘reat catle with conditions wich at gest terany, 
alk fever, and downer cow syndrome, 


‘Dosage Forms 
1 Calejen gluconate injection (genetic and pro 
‘poctary) 10% in ampules, syringes, vial, and 
[oats (veterinary label) 
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Clinical Uses 
‘These inchae electmlyte and water wplenishinent 


Dawa Forms 
Dave forms one nurnerous, and the follwing 6 
cy pata Kai: 


1, Avian Bhucie (powder) 

2, Byte (powder) 

4. Elpak-G Blectlte Gel 

4, Bane Bluse ponder) 

5 Enarlyte (powder) 

6, Formula 91 (powder) 

7. OnvLyte (power) 

8. Re-Sueh (ponder) 

9, Tumil-K (powder, gel, and tablets fo dogs and 
ats) 

10, Vedalyte 8X (powder) 

ME Ritel 


Adverse Side Effects 
“These or aif care taken not tocame inherent 
sakvinisttion int the respiratory penn 
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Technician’y Notes 
Some of the orl elecrolyie products for farm 
zr ako conan abiotic 


PARENTERAL NUTRITION __ 


The term prowl indicates the adminisration of 
susriets by a route ether than the gastrointestinal 
tract: Parenteral notion (PN) is describe in has 
amadlcine acta or pati reerece vo whether all 
utentregisements are supplied Disease and de> 
biitated patents equi 4 duly inake of abate 
calories and protein to maintain goed immune une 
tion owe shes an vm metalic vetviies 
“Those patents chat are alec have io dese teat 
normally may need PN, 

The teem wal punenen mation (TPN) does 
ot apy veterinary puients became there 10 
roel mice the needs forall ewer ity aad 
‘avino ack, ft- and watersohible viens, and 
macro and trace minerals, as there is In people 
(ernllard, Armotrong, and Davenport, 2000). fy 
‘eteriy theiine, a ater ime meet the 
anal yen resting energy reuienient a mt 
‘of dhe regutemsent foramina and fy ack ane 
‘ewe seme of the toque vitamin aad minerals 

TN altos must be compoursed for the in 
whol pene A aise of all epi tre, 
called a tot sutrient admisture (TNA), can be 
_presured or he veterinary patente in meld bf 
convenience. The prpumtion of these soltims i 
beyond the spe of mt weterity cris, but they 
‘may be avaable dough human hospitals, cternaty 
schools or speculty practices, Fora list of products 
‘aed in che formulation cf the TNA. cone a atic 
ceil} Parenteral Nitta Fosacts” by Miller nd 
Barges x Ku Caen Veteriury Ther, XI 


PARENTERAL VITAMIN/MINERAL 
PropucTs 00 


Pareeceral vitamin/mineral products are used 
to prevent of teat vatious conditions in veten 
rary medicine. They are aed as therapeutie 
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agents in large-animal medicine more often 
than in small-animal medicine. White muscle 
disease, “tying un.” polyneurtis, pinkeye, EER 
ductive problems, beacken fern posoning, and 
polloencephalomalacia are only a few of the 
conditions prevented or treated with vitamin 
priducts in large-animal practice. In small 
Animal practice, nvutine vitamia acd. mineral 
supplementation &s nor considered gecesary sf 
the animal receives a halanced diet, Many small 
animal clinicians regan overwse of vitamin’ 
tmineral products asa Bigeer problesn than 
vitamin/iineral deficiencies. Wartain possoning 
(vitamin K) and certain dermarologic conditions 
{Ginc) ae exceptions, 

‘Oral roukple-vitamse(minera prxkacts are ra 
serous id ane noe Utd ere 


SS 


Vitamin 8 Complex 
Becomplex vieamins consist of group of water: 

vble vitamin that tsclisle thiamine, ribo- 
flavin, mlacinamne (nlacin}, dpanthenol (pa 

whenic  ack!), pytkkeaine, eyanccohalamn 
(B,.), ble, choline, and folic ack B wiaenis 
serve as coenzymes for many metabolic react 
Inthe body B complex often ts ade eo inteave= 
rows laid (cscusied earlier) an may be given 
Pareorerally wa an attempe to enhance the 
biochemical response of stresed or debilitated 
stsimals, 


Clinical Uses 
"These vitamins are aaunistere to replace of sup 
plement a deficiency of B-complex veamins 


Dosage Forms 
1. Compound 150 

2. Viranin B Complex 

3. Vitamin B Complex Fortified 
4. Vitamin B Complex Injectable 


Adverse Side Effects 
“These can include allege reactions and pain atthe 
Injection site 
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Technician’y Notes 
V.Greck the libel belore gung B comple 


7 

2. Obsene the arial orale eacons, 

3. Bcompler injections mey cause pan at the 
‘econ ste. 


Thiamine Hydrochloride (Vitamin B,) 
Thiamine is a watersoluble Beomplex vitamin 
that acts as 2 coenzyme for biochemical reactions 

wolves n cthuydrate metallia. Ptitency af 
thane may occur a a consequence of decreaed 
take or symthesis, or from increase destruction, 
‘which may rewie from bracken fem poisoning, 
hoon destroying facies in the rumen, a chi 
aminase in raw sh. Polioencephalomalacia of 
fuminanes also has been asoctated with chiaenine 
Sefer. 


Clinical Uses 
Thiamine adowoisered forthe treatment of thi 
rine deficiency in all domestic species and as nn 
ad n dhe treatment of lead poiming in cate 


Dsage Forms 
1 Vaaee Thiamine HCL 

2. Thiamine hydrochloride (generic) 
5. Vitamin By Powder 


Adverse Side Effects 
‘These may include bypenensiivity recthons and 
rmunclewrenem at sramicular injection sites 


Vitamin 8, (Cyanocobatamin) 
Viamin By» B-complex vim that contains 
cba thought to ace a ese itp 
tein symthoss.Pemiciws anemia 4 cmon 
‘hac acc i humans ache real ola fall 4 
ahr Bye aequatly A detency in any cae re 
Sule im anemia becatne rol Hd celle fit mi 
ture propery inthe absence of BB defences 
arerarem veterinary medicine. 


Clinical Uses 
‘Vitamin By; 6 administered forthe management of 
Br debcwencies 
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REVIEW QUESTIONS 


1. Date hyperkalemia. 


intravascular id makes up approximately 
of hoy meiht 
Pay 
fen 
15% 
40% 
3. Expl the cuncept aa bineed sluthon foe 
flu therapy, 
4. What are thes unit of measurement used for 
‘quantifying elects Bids? 


5. Therapwui Bi widh a ommobanity of a 
proximately 
Onl ate baton 
4100 
him 
<0 
4.500 

6, Give examples of sensible ard inert hid 
ee 

7. Understin 
‘sometimes a problem in 
sisal. 

1. One pei of li guano 
ier, ad 


9, The thee volumes that are calculated ta 
riveut the total tui volume are 


10, Cau dhe fund needed for a 44th dog that 
1 6% dehydrated and is sing 109 ml of dd 
«daily throuzh vomiting 


11. Whar dip ete should be usa 1o deliver (over 
12-hour period) the fui forthe dog in ques 
‘ion 10 (using # standard administration set)? 


scihe haw you woul set up the fst hag of 
nds for the deg in question 10, 


15. Tel how yow would prepare 500 ml of 5% dex 
rose fro 250% stock slats. 


14, Whar the purpose of the lactate in 
lactated Ringer scltion? 


15. Describe dhe use ofan etaphageal lever. 


16, Whar ype of oid (eoneiy) should not be 
aiven whcutancensy! 


17, Give an example ofa Balanced solu an 
an cxomple ofan unbalanced solution, 


1 sa determination 
‘the camo prec ofa solution hase on 
the relative numberof solte particles 1 ky 
ef the solution, 

19. The osmolarity of dg and ea era argon 
tosaely mOsm. 

20. Commercial idk with an cxmolarity 100 
‘Oval are 

21. How often sbowld intravenous eaheter be 

flushed? 

What the Tongest time an TV catheter 

sbould remain a place before itis eplace! 


23. What precaution should be observed when fae 
sh are alministered subcutanesy? 


24, Whar fd can be wee to bathe thaues during 
surgery to prevent them from drying out? 


25. Rey pret thar contains the elecrlyte 
should he given by 
ow IV administration to prevent canoe 
‘complications. 
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Clinical Uses 
‘This proce is labeled forthe treatment of anemia 
sn doy reandles ofthe cane. I fas beer se 
fs bur aoe labeled for such use 


Dosage Form 
(Oxyplbin (hemoglsbin ghrtamer-200) 


Adverse Side Effects 
Potential side effect include pulmonary edema, 
Aincolored ine, dicoloeed membranes. ventric: 
Tcasiytbamias, ever, an esi 


2,00 not adn wih other fds oF dogs 
through te same irtavencas set 


3. Do natconbre wih athe ick the sare bag 


Blood crguation tn abvinnly exeneal proces 
that is designed 1 inbbrthe fos. of vital Bx 
constituents fom the ctculseory system. Two sepa 
rate stems or pathways may initiate the cbrting 
mechanis—the intrinsic (intravascular) and ex 
tmnoic(extewancubr) syste 

“The intrinsic pathway sctivanalby injury wo the 
endothelial layer of » blood veel, which drys 
Howl ow ad eae chain of chemical reactions 
Jealing a thrombus, o cot This ces els #9 
repair damage Bho veel walls chat occurs fam 
routine wear and frm pathologic eacestes 

‘The extrinsic pothway i activated by injury 10 
iste and yenels which rele tite thrombplae 
tin. Theemboplstunsenoltes the cote mechs 
lam, Viwoconstition occur in damapal bad ve 
sels, causing slowing of blo flow and facia 
clot formation. Platelet augaestion and aberence 
ae ls mpetan step ithe clting peace 

‘The inns and exteicputhwayscoeege sto 
‘common pathway in the final steps fee formation 


(gure 16-3), Ar lea 13 crting factors patcpote 
In this see of reactions (alld a cacae) in which 
the peer ofthe preceding ration promt the 
‘peat rection (Table 16-1). The final step in the 
proces the canverica of vinggen to fbn by 
fheenbin Wany ofthe cheating factor inthe cascale 
ae decent or mis, ching does rot cect 

‘A Tolance rat be suantained in the boy be 
‘ween dlr formation and clor Keown, Destuc- 
‘ion of clot Abrinolsis—oecur through the action 
cf an exeyoe called pesmi, Plasnin dhaets Ke 

wea and ether cloting prs fo cae el 
aca the rele fin deation pues into the 
‘etcultion 

Anticoagulants inhibit clot formation by tying 
‘op or activating one ofthe cloting factor 19 in 
terrupt the cascade reaction, They are use clin 
cally to prevent ccagulation of Hood (other boy 
fd) samples hae are callected foe testing, to yre- 
serve blo for transfusions, «inhi chain 40 

Wravenven catheters and 1 prevent oe teat 
thrombsembulic disorders (eg, chromboembulc 
‘andiomyoathy in at 

Heparin used paradoxically w0 treat the 
‘seeing isoner disseminated intravascular coage 
sation (DIC). 


Heparin 
Hepaan sa antenna furl i any 
risues of the bly and is thought to be ston 
smast cells Its obained fom pi intestinal mucon, 
and i strength is expresed in terms of heparin 
‘units Heparin acts a an anticoagulant By prevent 
fing the conversion of prothrombin (factor 1) 49 
thrombin. Without thrombin, finden ot 
‘enwerne to ibn and a clot doesnot fem, Hepa 
fin docs not reak down clots but ean prevent cots 
from increasing ins. I acvinnteredtherape= 
ally by intravenous or subewtaneous injection. 
Heparin fas vaticus uses in veterinary enedl- 
cine. fe used in vito as an anticoagulant t0 pee 
seree Hood samples for testing by heparinizing 
(eswing heparin snto the syringe and then forcing 
all sible quanties out) syringe before the Blood 
sample is dawn, [ealo is diluted in saline or sterile 
water for injection an foem @ flush selution for 
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preventing clits in intravenous catheter. Heparin Danae Forms 
‘S wometimes wel ea preserve donated blond for Forms approved for we én bumane ate used 
transfusions when small quantities are needed veterinary medicine 

(efor eats, small dogs) It is wed in vivo to aid 

sn the treatment of DIC and thromboembolises 1. Heparin sum injection, 1600 Ul 

and has heen alvoeated forthe meatmentoflami- 2. HepLack dash solution (10 or 100 Lal) 

iti in bores 


Adverse Side Effects 
Clinical Uses “These ually manifes xs Heeding or thrombocy- 
Clinical ses ae seed the previous paragraph. topeaia. 


pyrighted 
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Table 16-1 The Clotting Factors 


Coagulation 
Factor synonym 
1 Rbvnagen 
1h Protwombin 
MW Tesuefaaor(Hombaplasin) 
WV Gloumens 
V——Prawccelesn, lable fox, oF 
‘cleat: globin 
i Adated far 
Vi —_Serum pothombin conversion 
‘clear (SPCA), stable facta oF 
procomertin 
WH Anthemophc factor (4, 
‘athemophic factor & oF 
c fobul face 8 


NU ageman taco, ls fcr, or corte 
taco 
AM ibestabiaing actor (FS) or Ronee 


|, Heporn should not be used a a anton 
when bloods callecte or performing a der 
fil count because whe Blood cl mahal 
‘oy ay be avers fected 

2, Ahepan a solution maybe prepared by i 
ing hepa in sane at aconcereanon ofS Usd 
(Gow and Washon, 1987) 

3. Appronmaty 750 U of heparn should be drow 
ia 6&-tsyrge tacts an antcoagunt when, 
ood i caleced for tanchisen (Meret, 
1982) 

4: Hepain blood cllecion tubes havea pie top 

5, Proamsne sulte fe the anidote or hepann 
heron 


‘Acid (EDTA) 

EDTA isan anticoagulant that prevents clotting by 
chelation of caleum (factor IV). With calcio bos 
ted up by EDTA, clotting cannot occu Les use in 


vero w preserve Hd samples and isthe anticong- 
lant of choice when » dferental count is needed (it 
preserves white cell morpbohigy well), EDTA is 
prepared in Lvenderstopped collection tubes, 

“The eakium sale of EDTA (calcium disodium 
venenate) is ako wed in vivo. a chelating agent 
to teat lead posoning This function does not in- 
valve the chitting eechanien (4 Chapter 18) 


‘Coumarin Derivatives 
(Goxamanin deatives such as dicumaral and warn 
ae ce anteguarsthat al stain Kad there 
fove inhibit the snthess of prochain (Hct I) 
‘ad factors VI, EX, and X, These compoural ae i 
cated for long-tenm teen of thromboembolic 
‘enshthom They are wel clinically ton peter exter 
te hunsan edie chan sn veterinary ined 

Dicumanal may be found in moldy sweet clover 
and has been associated with fatal hemorrhagic 
ddseme in cate. Warfarin and related corpo 
‘ae ase many ra paso prs, 


Clinical Uses 
‘Coueuarin derivatives ate we for the ng-term 
rmanngetent of thromboemfbe cantons 


‘Dosage Form 
‘Coumadin tablets of injectin 


Adverse Side Eiects 
‘Adveme sie effets are related to hemverbas 


Technician'y Notes 
‘eae 6 the adore for warn or dcumatot 
tout. 


‘Acid Citrate Dextrose (ACD) Solution 
‘and Citrate Phosphate Dextrose Adenine 
(CPOA-1) 

ACD solution contains dextrose sodium citrate, 
an cite acl and prevents clotting by chelating 
calcu. Irs prepared i hotles or plastic bags fo 
Noa collection under both veterinary and human 
labels. Bottles are available for collect 250 and 
500 mal of blood. ACD solurion preserves bh for 
Stod weeks, 
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(CPDA-L solution is available in plastic bags or 
collection of 439 ml of Blood CPDA-1 abo pre- 
vents clotting by chelating cata and preserves 
Hoa foras lng as 6 weeks 

Eight millers of ACD or CPDA-1 can be 
draw int asringe to collect 50 ml of blood when 
small quantities are needed (Nomworthy, 1992). 


Antiplatelet Orugs 
‘Anriplatelet drugs such as aspitin appear 10 
‘mpaic clotting theough inhibition of plarlet 
ckiness and clumping. This ‘thought 
to be mediated through inhibition of the pro- 
sugreyatcry prostaglandin called dhrombosane 
(Pugh, 1991) 
‘Aspirin has been used to prevent hoover 
Tsay siete with enetwonn treatment in dose 
nto teat eanthonyopathy in cats 


Sultances that promote ble cloeting—hesno- 
statice—may be divided tao tw catepices 
(1) those applied topically and (2) chose given 
porenteraly 


Topical Agents 
‘Tapia gens act by proving 9 famewoek bn 
wich acho may fem ot by coagulating blood pe 
teint iniate coe ormathon. Framework sbstances 
tm opal hemostatic incline eatin aa ok 
Fagen wheres types, hemostatic genes, and 
solutions te ubstances that tate citing thrush 
uagulation. The framework substances ate aber 
er clot formation. Topical hems are wed 19 
anil capiliry Nesting ve bleeding frm ther 
sal vel 


Clinical Uses 
‘These inchue the contol of capillary Meeding 2t 
surgi ites or in supercial wound 


Dovage Forms 
1. Gelfoam absorbable getin sponge 
2. Hemopad Abwehable Collagen Hemoxtat 


3. Surgical Ahsortuble Hemostar 

4 Hemostat Ponder (ferrous sulfate powder 

5. Choral (ferc sulfate) 

6 Silver nitate wicks 

7. Thaoenbogen topical thrombin solution 

S Cele Cela granules representa new 
generation of hemostatic agent that is being 
‘sed tn multary and other eauina situations 
‘o control both venous and arterial bleeding 
{in superBcial and deep wounds, Colox 
granules ae reported to control Bleeding 
fm hyperthermic conditions and in heparinied 
Mood. 


Adverse Side Effects 
These are usually minis but may incl delayed 
wound healing. 


Parenteral Agents 
Parenteralyanminstered emoatatie agents vc 
ovine antagniats because they ct 
directly setvatechotayg. These aubweances promote 
the whos of clrting fctory that have been de 
pletl chou poioning or dace or te up (inset 
sate) anticragolantsshat hive been events These 
ag ae nce ws crn sna tuna 
Heeding 


ProraMine Sutrare 

rotamine wali a pets that peste fom 
the sperm or testes of salmon or nlatad species 
(Phun, 2005). Protamine fen atronaly base pH, 
and heparin has a strongly acidic pH. Prtamine 
combines with hepurin to form snactive complexes 
ala, 


Clinical Uses 
rotamine milfs sox or the treatment of hep 
tin wendine. Shiw totravenous administration is 
recomended. 


Dosage Ferm 
Protamine salle injection, USP 


Adverse Side Effects 
Hypotensice and bradycardia can occur if giver 
100 api 
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Vitamin Ky (PHYTONADIONE) 
Phytonadione is asymtbeticsofsance that Wen. 
‘eal co manually cscurring vitamin Ks. Vita 
Is necesary forthe production (ia the lee) of ac- 
tive prothrombin (factor Il). proconvertin factor 
(factor VID, plasma thromboplastin component 
(factor 1X), wed Stu factor (fotor XD Ki wed 
clinically for eeating cases ia which vitamin ® 
hha been red up or destroyed and in Bleeding dsr 
ders asiociated with poor formation of vitamin 
dependent clotting factors Immediate eogulat 
‘elect shoul not be expected after alminitration 
‘of vitamin K because several hous may pas fine 
‘synthesis of new eltting fictors curs 


Clinical Uses 
fm veterinary medicine, vita Ky 8 used fr the 
neatment of nakenticile woniciey for Meoling 
dlonders related 10 faulty synthests of vieamin 
Kedependent clorring factors, and for unknown 
renga tty. 


Dawa Forms 


‘Human form of vita Ky are wes 


1. AquaMEPHYTON, phytoraione injection 
2 Konakion, phytonadone injection 
5, Mephyton, phytonadione tblers 


Adverse Side Eifects 
‘These include anaphylacwid reactions (inerave 
nous use) and Hleeding a the injection sie 


Technician'y Notes 

Secae ofthe pony of araphyacot ea 
tons, any ener eeverai eneanen of 
Phytonadione to be contraincScated 


rinolytic (Thrombolytic) Drug: 
‘Thrownbolyee drugs ate used wa break down a di 
solve thrombi, Occlision of an artery by a chrom 
toembor cam cause necronis of tae stl to the 


LMockage if the obstruction is not removed quickly 


In humans, damage tw heart muscle that occurs 
‘when a coronary artery is occludin x heare attack 
803 chasse example of this proces. Pulmonary 
theomboembalt sometimes cut in dogs afer 
Iheamwoem treatment and may accompany candho- 
myopathy in cas. 

“Thrombeytic agents may help to remove or re 
duce the ste ofthe ccchaling thrombvembolas a0 
‘minimize visswe damage. This action i brought 
aout by stimulating conversion of plasmincgen t0 
the enzyme plasmin, which fyses the cles The 
sxe the therapy ts iiated after tremor 
lh has occured, the better the chances of succes 

tivity of ane ofthe products (ale 
ted hy the presence of bin 50 that 
recent clots ae targeted 

‘The expense of these drugs en precludes their 
swe in veterinary molicine 


Clinical User 
[Treament of pulmonary embuinn 

2 Treatment of areal havens and ean 
5, Treatment of coronary eheombvis 

4 loveavencuy catheter clearance 


cept, streptokinase 
2. Abbokinase,srckinwse 
5. Activa, altering 


Adverse Side Effects 
These are related to Needing episodes, espclally IF 
anticoaguanrs have alo been sed 


ANTINEOPLASTIC DRUGS 


Antineoplastic drugs are aeinistered to arial 
fan ate to ceo lewen the eflec of neoplasms 
Neoplasia is the abnormal growth of tue ino & 
mas that isnot responsive to normal cellular contol 
mechanisms. The term tenor by definition indicates 
any the maser selling that may oF may nat be 
revplaric Timur t often used bly in connor 
discussion w indicate a neoplasm, A neoplasm may 
bbe Benign or malignant. In general benign tumers 
(necplaens) do not caue hich morality because 
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they grow lal and do noe invade adjacent se 
‘These tumor may cause morbidity, however by 
omprening er uchaling ope. The term ue 
swe 10 indicate a malignane neoplasm tha ses 
He of causing destruction of the tisve of origin and 
's abo capable of metastasis wo other rsue. Malig- 
rane tumors are very magins ntsc aa en 
lea tothe death of the patient if treatment & at 
provided, A thin! spe of neoplasia tu 
‘mor, which ia small tumor in epithelial rue that 
_ppeaes to contain cancer cells but doesnot cro the 
bisement metnbrane anal invade adjacent ue. 
‘Treatment of neoplasia sovulves several ethos, 
Including the we of drags (chemotherapy). surgery 
ration, and immune modilition, Regalos of 
the methoal wk the goa of treatment ane ro beep 
the neoplada unde contol, increase survival tae, 
and iprove the quality of life of the paint. 

fone it» undentand the us of chemoeherapy 
drugs,» basic understanding of cancer formato 
Ivan Cancer has hen called "complex mats 
wenic daeme” (Wiheow and Va, 2007) in which 
‘ene mutations give m cello cll the ably 10 
replicate ia an nliated way (itasoe, form 4 
rms of cell (Promotion), nod invade wlhacent = 
sue (Progreso). Once specular that fie 19 
six enerie mutations are the minimum umber 
that mst cur to give a cell the six fundamental 
sharasterstics of cancer. These atx charctertics 


ate (1) self-sufficiency in the production of cell 
terveth ssnals, (2) insennitivty to antgrowrh 
ral (3) the ably to evade programmed ell death 
(apoptosis), (4) unliniied porental w replicate, 
(5) sustained able to promote angiogenesis (Nod 
‘vowel formation fr the cancer mass, and (6) the 
‘cpacity to invade tue aod metastavize. 

"Several mechanisms are thought to he anvolved 
1 the production of the six hallmarks of cancer 
Froto-oncogenes are genetic elements in all normal 
cells thot are capable of causing cancer if they are 
‘enhanced thvough aor regulaien The ability 
of the cancer cell a replicate in an united way 
say be fcilitated by activation ot upregulation of 
am enzyme called tmerae. Defects in suppressor 
‘oneagenes or anti-oncngenes like the p53 gene may 
take away the ability to contol the normal cell 
cycle. Factors that may promore the mechanims 
Jeading to cancer ince viruses, as well as cher 
cal physical, and hormonal anlences. 


robeeaing cells, whether they are found in nore 
smal tie oF in neopbms, contain esting and 
‘viding cell shat are involved in phases ofthe cel 
cycle (Figure 16-4), Those phase of the cel eyle 
nce che Sophave (DNA syeehens) the M-phave 


(a2). 


Ficune 6-4 
Tech gee 
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soon after treatment is started hecasse of effcrs 
con the chemoreceptor tiger zone (CRTZ)-of 3x0 
5 slays Larer becatse of injury 60 gasintestnal 
sputhelum. Bone mareow depresice (myelosup- 
pression) also may occu, resulting in a moderate to 
severe reduction i cicubting neutrophils aloe 
‘ltelets Dogs with conriouvenly growin har hike 
foralles terriers, and OL! English Sheepdogs may 
lowe their hair asa result of chemocherap: Cats may 
lose their whiskers and guard hairs ax well. Other 
side effects may inclade cysts, eandhormropsthy, 
anaphylactic reactions, and tose damage de 99 
extravasation of the drug Many chemotherapy 
drugs are veseanes that cause indlammarion and 
potential sloughing of tine Uf Teakage outside the 
vein occurs when the agents are administered 
Sonne peoaeaty cll for pretreatment ofthe panient 
With drug like anthismines, steroids ancemes- 
es, and or analgsis to reduce the severity of side 
cect 

(Great care shook! he taken 0 prevent scene 
‘exponute to chemotherapy drugs by techalcians, 
Veterinarians, and other eraployees became of the 
lity of these deus tobe tent, mutagen, 
an carcinogenic at therapeutic dover (Dickerman 
‘and Optic, 1995), Bow T6-t provides lise we 
‘ommendations forthe safe use of ancineoplaic 
gents 

Antinexplatic drs have been catered 
the fallowing major clases: slkying agents, 
Aacyelnes, andinetabolites. antubuln agency 
cocoate, and micellanesen ager. Table 16-3 
provides a ist ofthe commonly wed antinewplatic 
‘gents a ella thelr weeations, aii, and 
toa 

‘Cancer chemotherapy can be a king, emotional, 
cost and complicated proces Patient may expe: 
rience peril of relapse and reminon, harroful 
clry reactions cam veeue, and weatment ca fal, 
‘Technicians should he prepared to counsel owners 
shout the potential ks and the high level of come 
mitment they will need to see the process through 
tw completion. They shoul be able ro make the 
animal owner aware thar succesful eeatment cin 
mean a longer andlor a beter quality of lie Ke theie 
pet and a strengthening ofthe human-companioe 
‘animal bond 


ky 


Alkylating agents are eelleyele-nonspecifc dass 
thae are able to crosslink stands of DNA to 
change ts stectre and inhibits replication. This 
‘bings protein synthes and ell division eo halts 
cell death en falls. 


Incline hemphoprolferative neoplaxns estes 
sarcoma, hemangiosacoma and quan cell 

2. Treatment of certain immune-mediated diseases 
Gonurvmurpression) 


Dae Forms 
{Cyto cyclophosphamide injection 

2 Levikeran, chlorambucil tablets 

5. Alleran, melphalan rales 

4. Nitoscuren, omuotine, and carmustine 
5. Dacarbasine 

6. Mex nti 


Adverse Side Efects 
Advene side effects of the alkylating agents may 
{include neutropenia, nepheotokcity thrombocyto- 
Peni, vomiting, nd hemorshagic cyt 


grr 


Many of che anthracycline antineoplastic agents 
fare derived fon soil fungi of the Strpeomyces 
eco They are cell cycle nonspecific and exert, 
their eHecs by binding with DNA and interfering 
with RNA and protein synthesis. Doxorubicin 6 
the most commonly used drug in this class in ver 
cennary medicine, Its widely wed for various ne 
lotic conditions 
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Yo avoid the oral route of contamination 


Chemotherapy waste Sposa 


Precautions for pabent care and deamup (sthough 
the amount of acive drug ehminited fom the patent 
sina ts prudent tae precausons) 


12 Wea 2 nonabsorbert chemotheapy admisraton| 
fg x at rum wea a buried up ab coat 

3. Bo not push a bubbles out ofthe yng. 

4. The use of commeroaly avalable chemotherapy 
dopensng sysems (eg. Phased) con decease 
the rot of pose. 

5. Use sae aegis or the pote eyeweat 
‘Never eto donkn the chemotherapy adminis 

ton room, 

2. Never smoke oF apply makeup in the chemother 
apy sdmanstition Toor 

5, Never store chemesherapeutic drugs wih fod ot 
‘ther drugs. 

4. Cation dents (and vetesinary sat) always to wea 
lowes when adrinstering chemotherapeutic dup 
by te oat route 

5. Sopaate chemotherapy waste from ther sha 
nd bachatard, lading needles, synges, cathe: 
ter, loves and masks 

2. Contacts haan hosp os in disposal of 
a chemctherapyassocuted waste, 

|. Gremotherepeute dhgs a exceed n feces and 
Lane: wes chemathernpy goes when deaning 
‘er patents for 48 hous aher drug adminstaton. 

2. No gudelnes have been esablehed forthe dapozl 
‘ol pet wate however caution dlets about earn 
wp afer ther pets the paler unnetes or deecates 
‘ee the home wen a hue of recaing che 
‘motheapy, onmers shoud wear glows to dean 
west and shou doubebag al Wace 
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Clinical Uses 
‘These agents are wed for the treatment of mpho- 
Proliferative neoplasms and various carcinomas asd 


Dosage Farms 

| Adeianjcin, doxorubicin hydrochloride fr ioe 
jection 

2 Bleomycin 


2007, Sande, 


5. Doering 
4. Mioxantrone 
5 Ldarubicin 


Adverse Side Eifects 
‘These include bone inartow suppression, cardio. 
toxicity (cardiomyopathy), easttenrerits, and 
snaphylans. 


Drug ‘Main indications _Toscties Dosage 
Alkylating Apts 
{xdophosphamide Lymphoma Maron gastontestnl (C1) Given ory (PO) of ntavenousy 
noma, sacoms ach stere emonhagc (WV); many dosing regimens can 
sts esi omen coe 
Chlorerbucl —_tynphoma, donc Mi mamow toxity ‘Geen PO ony: many dosing 
hmphocytc lee ‘mens cn be used depending 
mig mast cel eae, ‘on concurent anticancer SS 
aa myelome 
Subsite for 
Whemothare 
pst cous. 
CCCNU (lomustne) Relpsed hmohoms —Myelonyporesion and Dog: 60-90 mg/m? PO every 
‘ormastcelltumar, —dosmcatc potently 3 weeks 
brain tumor {etl hepatiomcty (as 50-60 maf? FO ey 
$6 weeks 
Dacarbusne ———_yrmphoma IMyelouppresson. vorting, Dog: 200 my? V day for 
‘dung admnetston, SS days every 3 weeks 
[eevaiodar taton upon or 
‘earmasazon 1000 mpm N every 3 weeks 
Veslaide lymphame Henortaps cts (Dogs: 275:380 mg/m W with 
smyclouuppresen ‘ine ress and MeN, 
every 5 weeks 
Melphan Mulpie myeloma anal Myeosuppresion, Dogs: 0.4 mh every 24 hours for 
sec adenociranoms pon cumtve 0 days then 0,05 mg/g daly 
‘trombocrapenis 


7 mg/m? PO day or 5 dys every 
Sweets 
ats: 0.1 my/ig every 24 hours 


Anthncystines 
Diesen ymphoma Myelosuppresson Gl upset, 075.08 mg/ W every 3 weeks 
ese damage wath 
‘ecraasaton 
Dovoribcn lymphoma, carci Myelosuppreston, Cl upset, Dogs =10 4g: $0 mg/m! W every 
nema, sarcoma ypenersnty dung’ 23 weeks 
adronsiaton penwascuar Dogs <10 kg: ¥ male MV every 
damage wh exravassion, 2-3 wedks 
caraltve (180 mg/m’) Cat: 1 rag MV every 3 weeks 
‘myocar tec ph 
retoecty (cats) 
Deorubicn HCl lymphoma, (myelosuppression Dogg and cats: | my/lg W every 
pasome ‘arcnora,sacoma and/or Gl upset. Sweets 
‘yecton Iypessenstiaty ding 
adrentaton penasaiar 
damage th exsavason, 
pals plantar entice 
restesa (PPES) 
ephacrascty (625) 
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Table 16-3 Commonly Used Chemotherapeutic Drugs—cont’d 


Drug Main indications _Ticiies Dosage 
ison Under Mis myésippesson and Mandson: 2 meaty lar 5 djs 
‘ox Glupiet penesaaar 3k 
Gamage uth encason 
Micartone lymphoma sanstonal Clepeet Dog 555 mg/n W every 
‘GHewrore—pemesauy damage wih) Swedls 
rrassason a6 mln W eve 5 weeks 
Animeabten 
Wehorenate lymphoma Mid mycosipresson Caren PON 
and/or Get Dogs andes: 08 mag in 
rianaon wih abe! 
remotherapente ds 
Gjosine ype ‘Wid myeosopresien Gen Subastnens (50), 
‘oinsie —"(yleprotieratie) and/or Gh gaet “aramusclaty ND, oF Ns 
Sever dierent remens an be 
‘ae, depecing on concert 
srmncance gs 
Anmitubuin Agen 
Peeltavel Underinvestpnion —Hypenesvy due as: 132 mp? N vey 
‘simensroson 3 wees rus premedt 0 
nine hypersenstty 
Virbline Mast colltumor —— Myelouppresion Dogs 2 mg/m Neen 1-2 weeks 
‘pewesade’ wean 
Yiastne lymphoma, mast cot Mosuppesson pers Dogs and cats: 05-07 mg/m W 
tumor varumiitie cal wean perp! wey o as tated by 
venereum, pewopay.cnatpaion concent anticancer as 
inmunemedied eat 
rombeytpena 
Vinowiine Perugia Myelouppressen, age: 5-18 mp WV evny 
‘Peesaaer wx 72 weeks 
Cortonteoib 
Prednisone Lymphoma mast ca Pohura. pooh, ops and ats eto doce: 
Tumor myeloma, pop msc ma/a/dy taper eccting 
Sank ynphoct: —atng babnioal pues! 
teakeme ge gs and cats nono dase: 
neve co 5 me/teay 
tens: ban arog, 
Inslnoma, pete 
‘mule 
Micon Deg 
Aspagrase  iyphoms escion Dogs and cas: 400g 0 W, 
he annron ‘ream dose of 10000 1 
Cabepiin Osta loupe ‘bogs: $00 maf Vevey 
‘asenera seams olay sere Seeks 
(erat) Cetecs Ca 380260 mg Wey 
Cent Osteosarcoma, Nephrtc-mutbe Bien Dogs: 7D main W every 3 weeks 
Tarcnoma, Sakon ih sinesrduced se CHS: DO NOSE 
ara 
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Drug ‘Maia indications _Toucies Dosage 
Fydronures——Foherhema ves. Myeosmpreson Dogs: 50 mai. penne > 
rmyeoprosave ‘rey thes doy wh reson 
Seeases as: 10 mgfa/day. peg wo 
‘Sey ter doy nah mien 
Procabaine Lymphoma (upset melosigoresion Dogs. 50 mg/day for 14 days 
‘and 1 dasa a5 par 
‘lmectorharang Gave 
(cine), procaine, 
Sn predsone (OPP) 
poteol 


Technician's Notes 

1. Same clinicians use anthitamnes to premed 
‘ate animals to be treated ith doxorbicny to 
suppres alr reactions 

2, Dororubicin sa stong vesican. Tasue sloughing 
‘an olow extavesion, and ski ation can 
result Foe contact with Be dr 

3. Davonbicin is commonly used 9 combinaton 
wit other asineoplsti nents 

4, Denaroxane i a drug hat ay be wed wo block 
once indice earaetxcy 


Dae Forms 
Methotrexate, onl tablet or injection 
2. Cyrompl, eyusine arabinoside mjextion 
1. 5-Fasonnal cream on 


Adverse Side Eects 
These may Inchide anorexia, msen, vomiting, 
darthea, hone mietow suppression, hepatoronseit 
‘and newton. 


== 


‘The antimetabolites are cell cyele-specific dss 
that affect the S-phase (ONA synthess) of the 
cycle. Thee deugs ate analogs of purines and p> 
rimidines—nacueally occuring bases in DNA— 
that may be incorporated into the DNA molecule 
to inhibit protein and enzyme synthesis. Cellar 
functions needed foe moral activity are hus 
blocked, 


Clinical Uses 

Treatment of Iraphoprlferative neues 

2. Treamene of gnerointestinal and hepatic 
rcoplase 

3. Treatment of central nervous system 


lymphoma 


Technician’y Note 
Ruorouact i containdcated in cats because of 
ashe nde els 


=== 


“The plant slash are cll cele specie fr the 
phase, snhibtng mitosis and casing cell death 
‘They are thought to Bind microrubular proteins 
an inbibit formation ofthe mitotic pine, thus 
‘ssgeasing mitosis in metaphase 

“Thermo drugs inthis category —incristine and 
wiblstine—aee natural alkaloids derived fron the 
ppeiwinkle plant (Vinca rsea, Linn). Protective 
clothing should be wom when these druss are 
administered 10 prevent ple skin contact 
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ae 


Hydrosyures and procarhwsine are vo other 
agents in the mellaneous category. See Table 16-3 
foe infiemstion abet these fr agent 


) Biologic Re: 


onse Modifier 


‘Bologc esponse moxhfers (BRM:) ate agents that 
ater the relanonship beeween the tumoe and the 
host animal in way coe improves the host's aby 
to meant an antitumor response (Geant and 
Sheton, 1989). BRMs are wel as a adjunct 
conventional chemotherapy peotceol, aot as the 
sole agent of weatnent 

‘Cancer develops in many animals becawe of 
an Imaunesamprened states and chemorheraps 


Flour 16-5 
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‘coxcerbates the immunouppression. BRMs may be 
‘wed to stimulate or restore the compromised 
sume resrse of the hast. 

Examples of BRMs inclade bacterial agents, 
chemical agents, interferons, thymosin, cytokines) 
Taphokines, and moncelonal antibodies, 


‘Monoclonal Antibodies 
Mopcclonal anribadies are ilenrical immuno- 
hbulin molecules formed by a single clone of 
plasms cell. They are poaluced by » hybridoma,» 
Freon of 2 pecibe anthody-pridaciny Bell 
syeloma cells (Figure 16-3). Hyvidomas secrete 
lange quantities of very specie (fr the tumoe) 
antibody, Monoclonal antibodies may have direct 
‘qtotonte effets om tumor cells, they may be 


Prekrin of ronccnal nts A Hypmurtine sminpteentomine (Fam Tent + Wietan muy an 


‘uodicen ed, Mibsasbha, 1057, WS sade) 
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‘Adminisatin of Vacines 


abhi lage 
Hi Hib: 
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CHAPTER 17 


Immunologic Drugs 


LEARNING OBJECTIVES 
‘After sting this char, you shoul beable en 


1. Explain the principles anette with vaccination. 
2. Descrte che diferences heeween vaccine typ 

5. Dicuss the alvantags and disadvantages ofthe different rypes of 
4 List comunsn diseases that have available vaccines. 

5. Describe the diferent routs of adminitation of vaccines 

6 List dre wed in imuneherapy: 


Copyrighted material 


[ACT Iuatunery mn hat occurs by an ane 
mats own immune response aker exposure 1 fo 
ig antigen. 

JAnwuvaNT substance gen wth an antigen to 
‘enhance the immune response t the anagen 
‘Adios may lar» localized ganacma at he 
Injection ste or may produce systems Iyperen- 
‘ity. Adina have received much tention 25 
result ofa possible (out not proven) Kk with 
the wxceased neidence of Rerosarcomas in vo 
nated cats. amples of advan are arin 
hydroxide, alurinum phosphate, aii 


‘combines wih the speci antigen that ued 
is frmaten. 

JANricen Ary substance thar can induce specie 
immune response, such a toxin, ore proteins, 
acter, and viruses. 
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‘Anmuuext The inabity ofan eectious agent 10 


mnocrgensms, 
RecomainaneT DNA TECHNOLOGY A process thet 
‘removes a gee tom one omgcism oF pahopen 
‘ed ise Fo the DNA of another. This abo 
‘may be reened to as gene sping. 
VIRULENCE The aby ofa fects agent 10 
produce pathologie elects 


Keeping animals heathy through the proper we of 
Immunization programs 6 an importane aspect of 
setentory medicine. Veterinary technictn mt 
have knowledge conceening vaccine types an the 
dleases anual are yaccime guest. Clits ack 
‘many questions regrding this are of thet pet's cae 
show he remembers! that imei soukd 
never tke the place uf rezvbly scheduled, aerne 

inary checkups (McCune and Basser, 2508) 
Asanimals age inches gertaic years, ela abo- 
‘tery profiles should he done to determine the health 
of major ongin systems. Preventive maficine aly 
‘cles ag phys exami hog ith 
taining a complete history on the animal. There, 
Immunization programe ae only one aspect f the 
over health care that shouldbe afford compan 
sania Lisetok sold he peeps imei 
tachaeve a healthy herd 

Vaccinations are an important pare of the pre 
ventive health care program fr companion animals 
tal faa ake. Vaccines are even to ewer 


the chance fora particular disease to exer Ape 
ents reponse t determined by several factors 
such m (1) the health and age of the patient, 
2) the type of vaccine given, () the route of 
_xdmanistration, (4) concurrent incubation oe 
tows disease, (5) exgemure to an infection disease 
before complete munity sreached and (6) dug, 
therapy: The Meal vaccine i safe ad effective on 
challenge and has to undesicible side effects 
Iaumunogy 44 very complex eld of sty TH 
chapter curlines only the basics of common Vie 
‘ines and anmonostimolante Reference 10 an 
immunology textbook may he helyvul if further 
Information dente 

properly waccinanal females, amnhalies ane 
paced to ther ofpang in the form of maternal 
‘scihobcs found in colostrum, Fe mporeant noe £0 
vaccinate very young animal when maternal unti- 
bralies re sill present. The neonate’ iimuse 9 
ean nut capable of peaducng an mune sponse 
‘shen maemal antibadis are Hocking ths mecha 
rim (Sec the charts within this chapter for specific 
times that varias species shoo he vaccinated) 
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COMMON VACCINE TYPES 
‘HAL PRODUCE ACTIVE IMMUNITY 
Inthe manufacture of inactivated vaccines, ong: 
tomy ate teste ment cormmonly hy chemicals that 
ail the sami, bur very litle change ca i 
the antigens, which stimulate protective immunity, 


Inactivated vaccines are bo refered 1 a killed, ot 
ska, vaccine, 


Adeantaes 

Is Inactivate vaccines are wally very ae 

2. They are stable in storage 

3. They ne unlikely ty case disease through 
residual vieulence 


Pinna 
[Inactivated vaccines require repeated ses 
lve aduate protection 

2. Adjuvants may cause severe focal reactions 

5. Wrepeatet doses are require cont say be 
higher: 

4-Invctivated vaccines contain preservatives 
such a peniili, teptomycin, and 
fungistts 


Examples 

LLeukocell 2: Feline lekerla vine 

Duramane Cv-K: Rabies views 

Vibo-5Semnugen: Campaltacter fs, eprops 
Hamas worn, bacterin 


See viceine chart within this chapeer foe a 
‘more comprehensive listing ofthe various vaccine 
types asoetared with each disease. 


D 


A live vaccine is prepared from five microonze: 
sms or vires. Thee organs may be fly irae 
lent or avirulent. Few vaccines of this orig. are 
jn use, with the exception of several poulry 
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Advantages 

[Live waceines necemtate fewer doves to achieve 
an immune reponse. 

2. Adjuvants are unnecessary, bur the vaccine may 
contain preservatives 

3. Live vacrines pose les rik of allec response, 

4 They are inexperive 


Disadeuntages 

1 Live vaccines may be contaminated with un 
ranted onganioms. 

2. They require careful handling. For exainpl, 
sccidenal injection, ingestion, oF exposure 
through a cut or the mucous membranes of 
Trucelloiswaceine can cause undulane fever in 
aman 

3. They do ot sore aswell inactivate vain, 

4 They may posses residual virulence 


{Ghck An Bre Inetiows bonis (Mama 
huerts and Askari yp) 
Protex-Bb: Bordetla Pomchipeca 


‘See vaccine charts within this chapter for 
more comprelensive Inti ofthe various vaccine 
types amoctated with each disease. 


In mealfed live vaccines, oyanisns undergo a pxo- 
cess (attenuation) to Toe their virlenee 90 that 
shen intrehiced tothe hay via inocalation, they 
‘came an onmune rene instead uf disease, 


Advantages 

1. Effective vaccines for many vies canbe de- 
veloped dhrowgh attenuation of the causative 

2. Immunity i comparable in response and lon- 
sserny tilled product 


382 


Disadvantages 

1, Medifed lve vaeines may cause abortion 
when given t pregnant animals. 

2. Some vaccines can cae mk man 
suppresion, 

5. Residual vinulence can crea mld form ofthe 
alse. 

4. These vaccines contain preservatives sch 2 
penicillin, gentamicin, thimerosal, ofa fungieae 


Examples 

Eclipse ¥ Feline shiotracheitscaievinn, and 
‘ranleubpenia 

BowiShicld 4 Infectious huvine thinoeracheiis 
LUBR) vin, bovine vis diaethea (BVD), 
paranflvena 3 (PDB) virus, hove respery 
symeyeal vis 


See vyesine chaets within dhis chapter foe 9 
more comprehensive Hsting ofthe viens vaecine 
types cate with each disease 


omnes 


Jn recent year, vaccines proce by recombinaat 
DNA technology hive Become avaiable for ver- 
crinary medicine, These vacines are recognised at 
being fe, highly specifi, poten, pure, and eticae 
sous These atebutes may be the rean sly 
sommbinane vaccines are mone devise thao. any 
other vaccine ype. Recombinant yaceines are di 
vided int these catepes 


‘Type recombinant (uibunit) vaccines —These 
‘vaccines are derived by inserting a foreign gene 
from a specific pathogen into a recombinant 
‘onanism (ea yeast, bacterium, view). The 
recombinaar organo malts, ard the 
produc of the gene is extracted, puri and 
prepared for administration as a vaccine 

‘Type I recombinant (gene deleted) vacines The 
‘mainufactoring these vaccines invulves det 
sof spect enes fom a pathogenic onanism. This 
‘manipulation produces vaccine that as alow 
ride of producing disease but can sil stimulate 2 
ricective mone rene. 
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‘Type Il recombinant (vectored) vaccines —These 
‘vaccines are derived rom the insertion of spect 
sc pathogenic genetic material ito a ompathor 
gem ar gene-delered anganis (e,poxvieus) 
‘Thisalcered organism chen is popagated in 
strand te wed to manufacture the vacsine 
(Vi Kampen, 1998) 


Advantages 
1, These vaccines proce fewer avers effects 
2 They provide effective inenaniy 
Type Hand Type Il vaccines caret revere W 
sieulence because othe way they are 
smanutcred 
4, Some of these vaccines can be asninstered 
only. 


1 Curenty few recombinant vaccines are 
svi 
2. New tect te ing with higher cat, 


Examples 
Tre! 
RM Recomtek Lyme: Borvla burger 
Tore 
RM Recombiek C4: Canine distemper, adeno 
‘viru type 2, purinuerca, and parvwieus 
Ratoral V.RG: Oral vaccine reales vi 
sein hating devices for willie) 
Newcastle diseas—foul pox vaccine (recom 
‘nant Neweaste case and fowl poe 
“Trovac-AIV HS; Avian inflensa subtype HS 
“and foul poe 


‘See vaccine charts within this chapeet for a 
smore comprehensive listing ofthe various vaccine 
types amoctated with each disease. 


=  — 


A wwoal ta vaccine that i wel to proce én 
‘muy 19 4 msin rather than Bacterium oe a v- 
rus, The tin i treated with heat of chemicals 
\Sesroy its damaging propertic without eliminating 
its ability wo stimolate antibody production. 


‘Ap anaculrure combines tasoid and Killed bac- 
‘asi doe epee em hc oe 
suanes aa culture Aertes. 


Characteristics 

1. Teapids and anacultures provide protection 
foe upto T yea 

2. Taide may contain adjuvants. 

4. Many toxoids contain preservatives such as 
hoo, thimerosal, and formaldehyde 
solution. 


Teta wei Cosa sew 

‘Ternogen: C. tend 

Fermicon CD/T: Clase perfongens types C aad 
Dyand Cea 


COMMON VACCINE TYPES 
THAL PRODUCE PASSIVE IMMUNITY 
‘An ancivoxin bs specie antiserum aimed at 3 
toxin thar coneaine & concentration of antbes 


extracted from the Blood serum or plains of 
hyperimmunied, healthy animal (wusly a hoe) 


Characteristics 
‘An antivoxin nevrlies won pcuced by 
Imicresegnisms 
Te may contain preservatives such ax thier 
enol or onytetreyeline- 

| Antitoxins produce immediate passive 
immunity. 

Immunity is shore lived (about 7 0 14 day). 
Biolog priduct of equine eegin maybe ae 
claed with the development of eine serum 
hepa (Theiler disease). This link has not 
heen proved, but clients shoul Be made aware 
‘of the pomble risk Ketore these prodats are 
“admire 


Examples 
‘Clostratox BCD: C, perrigens types C ard D 
“Tetanus ntitoxins seam 
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7) antise 


An antiserum sa seran cha contains specific wot 
bodies extracted ftom hyperimmuniced animal 
(ually 4 hore) oe an animal chat has been i 
ced with microrganisiny tha contain antigen: 


(Characteristics 
1, An anism kills living, infectious antigens 
2-Femay contain preservatives such as phenol, 
thumerosal or oxyetracyeline 

‘An antiserum produces unmedite passive 

‘Do not vaccinate within 21 days after antiserum, 
‘given. For example, fa calf teat with a 
Corynhacteum- Escherichia clb-Pastewela- 
Salmonella anserum, chen that calf should not 
te vaccinated with BVD, BR, PB, H.somnas, 
‘or Pastewela hsemolyacn within 21 days of 
tevelvg the antiserum 

5. lramunity shor lived 


Examples 

Ervupebeie shaouputhiae rum antibod: 
E rhwspathioe 

Exchenchia Colicin-B:E, cot 

Scpet-Serum: Samuel phoma 


(OTHER TYPES OF VACCINES __ 


— 


An aunogencus vaccine contains ong lated 
‘om an infected animal on a farm where a disease 
problem is occurring, This carefully prepared vac 
ine contains antigens needed for protection at 
that particule loesenon 


= 


A mined vaccine conains a misure of different 
“antigens, I also refered to ata polyvalent vac 
cine. Exch component of a med vaccine is re- 
gored 9 achieve an jmmome respon comparable 
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with that of a vaccine containing 2 single antigen 
monovalent vaccine), 


“The intramuscular and subcumeons routes ae by 
farthe most common methods oe vaccine alain 
‘strtion, These routes ate easly accesible and 
provide systemic immunity, which is imporean in 
many diseases, Some dieses also respond wel 
Taal insuity- Vaccines against Feline rhinwerae 
cheits and calleivis, canine tfectious tracheo- 
runchitis, and infectious bovine thinctrachests 
‘may be adiinistered intranasally ox n ome ease, 
‘orranculae alninieration may be wed Ww prwe 
local anmuniey. Afer administration of thee 
‘vaccines the animal may experience » sight out 
fof watery eyes and occasional seeing foe a 
few dans 

‘All of the previusly menthined routes of vac~ 
cine adminienilon necessitate that each anal 
be hana invically. When a large number of 
ntmalsrequite vaceiton, these novtes may ot 
be feasible. Some vacsines may be mixed with 
Aioking water of fwd Others cn be aerosols 
1nd inhaled by the animal. For example, on mink 
ranches, vaccine for canine distemper and mink 
enteritis may be administered i rhs manner, ot 
pulley hower may vaccinate for Newcastle d- 
‘ewe by aeroleation, The margin fr incomplete 
vaccination 6 greater when aetosolisation or 
rnising with fel water & vse. Some animale 
ray noe drink ve eat enough to aeyuire wleute 
frotection, or the aerowlized vaccine may ot 
Aiseribute equally shioughour the oom. Vaccine 
failure may be implicated if these animals contract 
the disease, whereas in reality, the animal did 
rane receive enough vaccine to ain akequate 
‘muniy. 

When conventional mesures ane wed for vac: 
ination, iis very important to caeflly rea the 
vert provided with the vaceme- Some vaccines 
may he admiaktered intramuscularly subcurane- 
cushy, but others may be administered by only one 
‘mur. For example, some rabies vaccines reqire 
aabministration by an intramuscular rote 1 be 


most eflective, Subewtancous injections should be 
ven according to the manfactinersintmictions- 
‘Gare should he used when one  vaceinating 3 at 
ro prevent vaccine-nluced ators. 

Ia vaccine equires reconstitution, this should 
‘be done with the dient provided by the manuf 
turer The ssccine should tot he reconstituted 
‘oil just before 4 administered (sce Chapter 2 
{oe the proper reconstitution procedure), The full 
recommended dose should he given, Splitting » 
vaccine dose may cause an anual to fail 10 de> 
‘velop an adequate smmaune response and may 
loner ts protection, 

Musing diferent vaccines 10 miniuise the 
umber of injections the animal receives iy not 
recommended. This procedure can cause antigen 
‘Hocking. seuking i one component’ interfering 
with che action of another, sa thac the ail doer 
no recewve adequate antigen to ata an effective 
txrmine repens: Minn of diferent waccines my 
‘came an increaed chance of an allege response 
‘When cfferent types of vaccines are administered, 
cach vaccine shoul be administered ata separate 
site He abe alvaable to note the hacations of 
iniministration and wiecine Tot numbers om the 
patients medical msond. If retin ot a probe 
‘evel late a reference wil be uvaiabe aid an 
‘evahuation ofthe problem, 

‘When ford animals are vaccinate, several 
things emat be consid. Almont all vaccine b> 
bels contain information advising not to vaccinate 
‘within 21 days of slaughter, Vaccines such as those 
Sor B. sorts are abject Feral itations atl 
regulates, aul cmaplete records are mainte 
fon adiiniaaeion of these vaccines. Brucellosis 
vaccines are restricted to use by ot under che diree- 
thon ofa licensed veteriaian, Carcass destruction 
tral fator that sneolves ood animal proche 
Inyection site lesions may cause damage 0 muscle 
‘sue, requiring that area to be trimmed and dis- 
carded. Ifa vaccine may be administered intramus- 
ularly or subcutaneous, the subcutaneous route 
sould produce le tisae reaction anu would elim 
ste mascle damage. This i importane when ane 
dealing with animals used for meat consumption. 
Most vaccines on the market today can be giver 
subcotanessy. 


pyrighted material 


Biolog (especialy mei lve aed live vaccines) 
sae sensitive 10 inactivation by heat o¢ sunlight. 
‘Clients purchasing vaccines shel he proved wath 
incokl pick if need and shou he warmed aesinot 
Feaving sich biologes to vebicles or in sunlih, 
where they may become warm and inactivated Even 
the performance of killed products cane altered if 
proper handling al stage measures are noe pe 
Heed Wher these vaccines are shipped fe the 
manufacturer, cold packs are put inthe box ro peo- 
vide some refrigeration during shipment. In some 
eas, 1 may be avaible 10 anncipate how mach 
vaccine may be needa suring the ht summer 
rmonrh and co sek up on thar amare during 
early sping to prevent shipments fom overheat 
shri summer transportation: Once « shipment 
receive ¢ shoul be quickly uapcked an placed 
unde refigeration, Vaccines shoul ever be veer 
because cells may rupee when the vaccine thaw, 
releaing toxins that can damage tie oF ce 
tinue dest. 

appropri cae of wccines may eal 0 a 
worn f the vaccine and may be perceived an a 
voceine flare, Actual vaceine failure bs relatively 
luncommon IF ccna purchased fom a rep 
He tictre ane cat be fy sre that she w= 
‘le pew se Fale uly cus Kec 
of improper handling, storage, of wkninstatin, 

Live vaccines ae especially affected by concur. 
rent antibiotic therapy. Live and modifed live 
wacelnes ean be ietivated by chemicals use 
clean or srllie syringes and by the we of exces- 
sive alenbol or other disinfect tn wa the skin 
before injection. As was mentioned earlier. the 
route of ainistration maya the ability of am 
animal to achieve an alequite ian repose. 
Immunosuppresed, parasitized, stesed, of mal- 
‘ursbed animals and those incubating disease are 
not able to mount um adequate immune response 
to prevent disease. Clients shoul always be a> 
vised char such problems can occur la most eas, 
a adequate immune response is not achieved he- 
fore LO m 14 days An Sweck-old puppy my mot 
develop @ strong immune response to protect 
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against an infectious dicate if challenged by ma- 
teal antibetes Recause iti ro feasible to check 
tmmane titer to determine the presence of mater 
sal antitodies. Therlot, os recommended that 


ines to produce an optimum inwmune repose. 
(Clients often find at dufcult to understand why 
they noed to bang theit pet in for boosters. If the 
reatons are explained and if clients are advised 
aout why they should isolate theie pet frm ai 
‘mals with questknale vaccination histories, many 
sa of infectious diease would be prevented 
‘among young anvmals, Clients offen perceive one 
vaccine to he enough or do not understand that 
their animal snot protected inmesorey ater 
Injection has Beer eceive, Technicians should 
lnchale dhissoformacion when educating clients 
‘om anna an pet cae, 


ADVERSE VACCINATION 
RESPONSES 0 


The mow notable risks involving vaccination 
Ache redial vinulence and toxicity allege e- 
actions resulting fom hypersensitivity, diease in 
immunosuppressed animals, posible cficcts 00 4 
‘er, ae arin. The verriarian absense these 
ris before a vaccine administered I mon ase, 
the benefits of vaccination far cutweigh the rks, 
bat it may occasionally he necessary to omit of 
lay vaccination hecatse of me of the factory 
fast mentioned. 

‘One of the mont common reactions noted with 
vaccine administration i the sting felt hy the ani- 
rma after injection, This is most often cased by 
srutieating agents used tm martactring the was 
cine Manufactess are coestanely researching 
‘waysto decrease thes undesirable efcets while sll 
pecucing a quality product. This stinging reaction 
fs shor lived ana does no wally cause a prem 
‘less the anisal reacts violently. Other commen 
but not usally serious reactions include 3 slight 
fever, lehany, and soreness at the injection ste, 
‘These usually subsite within 1 day. Hypersens\- 
tivity may be caused by several factors, inching 
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1 Fist ofc vit for health program usualy at 6 wk 

ot oge 

‘A Conducta genera physical examanation and 
recor body west 


.nbate admnistaton of heartworm preventive 


management 
Administer an anhelmingc fr hookivoems ad 
rurdworms and tapeworms ae pres, 
adnate pranquariet or epapranie 
FVactnat wth OA,PLPC* ach poy, with 
‘ennel cough vacane} canine Lyme bomoss 
cone, and Gord wacane 
G. Adise on ution and routine gooming 
H. Prove owner with chen education partes 
‘on topies such as the following: 
1 Mention, veatment nd cont of 
eas, teks, and ear ites 
2. Benes of preverve management for 
‘carne hewworn dactie 
3. Management of normal and abnormal 
Uppy behaviors 
44 Sh nal and ea cave 
5. "How to” on gooming and nutsion 
1 Fin the puppy's hea acd or 
the cane 
1. Second ofc vt fr heats progam-usuay at 
3 wk o age 


© Conduct fea examincon lung bth 


1. Adjust dosage of beartrn preverthve 
according to bod weit 
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1. Proade ouner with diow education pamphies| 

on topes such the folowing: 

1 Adeniicaion,veatmest, and conti of 
fleas ts, and ear mites 

2. Benes of preventive management for 
canine hearts disease 

3. Dental sin, rai and ear cre 

4 “How to" on grooming ard nuttin 

‘5, Management of noma and abnormal 
puppy behaviors 


(Tid office st for heath progiam-usaly a 

12k ot age 

‘A. Conduct a general physcal examination nd 
record body weet 

8 Check for enema passes and dermato- 
phys, and tate appropiate herp 
\ eas, tc, eaf mites (0. cot) 
2 Marge mites, especily cans and 

S seabed 


3. Dematophytes, patil Meroxporum 
spp. and T meogrephytes 
(C Cond fecal examination inducing bath d 
tect sre ond fotaton 


rns eacquntl or epspantel 
 Nacanate wih DAPLPC™ and, possi wah 
tenn cough vacane} canine Lyne bees 
‘assne, and Cerca vecane 
G. Adjust niion aceding to heath needs and, 
procedures 


Tornoe 
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Fist Quarter: January Macc 
ar Horses 


Dewar at ast ey 8 wk Gece caren ce 
i athens tr mars he bd worse 
Begin denomsng las 2 mo of age 

ery nk mr fet os ee 

erty ches twice yay nd Pte 
‘needed. Remove wa techn 2s and 
teaned cape in 2, 3; and eras 
mura fr espeiony deexe karen tong, 
"he thragresas 

In souteaten Unt Sates irri for eqne 
eneophais, 

seater 


Peron compete brery examination, Main i: 
hos under ight # berg used for eat bowing 


ora fing story and normal reproach 
tract Wosh uses oan rates 

pen Mares 

Mariain under ight being used for eaty brewing 
Perfonm day teasing Peron reproductne Wot 
‘eamiaton dang ests, Mares shout not be 
toa fat but in pang conditon during breeding 
sen. 

Neweam Foals 

Dip navel in desocant 

orev a cleansing eneme ot bith 

rinse anus proptnans  indcaed by Neto. 

Pero inmumogobuln testa 12-24 ne 


Secood Quarter: Apei-fune 
Ar Heses 

Desworm at east every & 

Ti eet every 6 wh Do not forget the olson 


yeatings, 

Dents: check wth are remove or fot teth 2 
edd 

nvmuniae for equine encephaloyesis, Adrinistes 
appropriate vacine boosters. 

staan 


Mota an exec pogo 
Monitor the semen uy. 
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Dents: check eet and remove or Not teth os 
eed 


Swokons 
Marian an erase program, 
Broconoie: 


‘Admins thinopeumons boosters to pregnant 
mates according 10 marclactutes labeled dec 
‘tons Administer appropiate vaccine boosters 
foals and yeatngs. 

‘Check cancion of mare's udder at weaning, and 
‘reduce amen eed gen unt ik Row fs 
rece 


Fourth Quarter: Osoher December 


ewer at least every 8 wl Select artic 
appropri for season, 
Tie feet every 6 wk Continue conectve timeing 


Frm NCarin DM, Reser At Chm eae br yacrnny wchnicin oh Pap 2S, WA Seo 


1 Fist of vt for heath progam (scaly at 
8-10 wk ot age) 
‘Perr a pene physical examination ad 
recor body weight 


mentogophytes 

Perform fecal examination, induding bach 
rect seat and fotabon 

. Administer artemis such 2 pyran pa- 
‘monte for oundwons nd okies ad 
Prriquantel or epsiprant! fr tapeworms 
presen) 

Nacchnate wth FVRC-P* Chama Ftv 
{possbly est for FeLV/FW bere ital et 
\conaton), FP! Bordetella: and Garda 
cones 

Fis on rutition and roti 


orn 
. Provide owmer wit cert education pamphlets 
1] opis sch 96 the flowing 
1 dentaton, treatment ne cont of 
Nes, teks, ad eae ites 
2. Benes of vaccination fr Ftv 
Infection 
3 Management of normal and abroad cat 
behaviors 
4 Groening "how to and ution 
Hila ker heath reco! forthe owner 
1. Second ofc vit for hea progam (su at 
12-14 wk of age) 
‘A Recor a peneal physical examination ae 
record body weight 
18, Chec or extera prates ord deaths 
and ite appopnate trapy fr he 
faling: 
1 las ad ear mites (0. cya) 
2, Mange mites, especalyN. cat, Demo 
‘pp, and Cheeta =p, 
3, Devmataphytes, partculty Merosporum 
pp. and T mentogophytes 


10 Admse anhoimines, such a5 pare pa- 
‘monte for roundwcas and hackers and 
praziquantel of epsipramel for tapeworms 
(presen) 

, Vaconate wih FRCP Choma? 

Fel) bees 8 Bordetea and Giero 


Ads runt and grooming 


procedies 
G Proae nner with cent education pamphies| 
‘on topics such a he folowing: 
'" denhcation restment and contol of 
eas tc, ad er mites 
2 Benes of vaconaton fr Fel 


‘nfecton 

5, Dental hn aia ear ce 

4 Management of normal and abnormal cat 
bbohamos 


5, Exerc ands portance 
6. Recommendations fr spaying csaton, 


ted decanng 
Flin the haters ely record for 


owner 
8 Suecquent sts fr heath program (us 
ena ws) 
‘A Reform a genes physical eamiation and 


record body weet 

1. Check for exeral parasites and dermato- 
te. and inte appropate Hheepy for 
the town 

1. eas and ear mites (0. nots) 

2. Mange rete, especaly Nea, Oomadar 


1, Admsser an anthelmintic according to fea 
‘oamemen fades 
 Vacarate wath FYRC2* Chlomycia® 


Chapter 17 Immunologie Drags 361 


'G. Prove owner wih cent education pamphlets “© Management of normal and abnormal 
ln tps such 25 the follwing: eabehavers 
1 Menbfeaton, neament and earl of fess, 5, Exerese and ts importance 
ticks, ae ar ites 6. Recomendatons for spaying. castration, 
2. Benefits of vaconation for FeV ingen, ed, 
|. Dena kin, nals and ear care Flin the cas heath record for owner 


FY, Fee lems vrs FV, in amc ves FUR hin len pesca 
SFVRCP fem the me of vaccine potest apie ie el shinee (PVR tie alien tfc (Cae 
feline panko 

1 Cate bning pepe br spent o entering ang Kennel, sera hepa ca sl be vaca ot eat 
[Lak tafe me pment 

The vine aren walle gpacahprshs civ eos sy apt Can rss infects: AS wth 
{ther scene fr epteaoy amen, compete act ne ade howe, cal go conjunc of Ue 
‘epatiny tt dene, they can con bese ose ne ane 

{Rit nthe me» vce pnt agus PL rns FeO and FI varies aminitered henry in 
ely Hep or ler east dey, wth the ca ee ge er 4 wk arse Bt, Anuar th 4 
sgl toe need. 

Aye Frm FP Vaccine (Me Anima Hes) aleinestd rans sheath can fran vascnae wilh 
te dey shld he pve wih he dre ane 4k tert es and gle ara eval 
tec 

Fram McCain DM, Rawr) Chal 


ngeson of clos win the fi fw hous ar bits an praetor bby cal sual mune 
"veh rl Bowne rains and cronaurusenore cae accra cal darth pce exes the Hed 


1-10 $Mo-Old Cobes 
Iurize with» seven-nay costal disease product Dew with commersl product thats sate for caves 
Preweoning Cohes 
Deworm wh brad-specrum commerdal dewormey, and enmurize 35 flows: 
reunicing Vaccine "Age fr Vaccine Adinistiation 
Bruce abortus, tin 88-51 (alfhood smo 
‘vacenaon-replacement hess onl) 
clot senses: 
‘Cesium perhigens pes Cand D.C chawoet C 560 
noe € septum  sorcele 
anand pny des het 5-6 ea, booster at 12-13 mo 
‘accnes on) 
BVO (ractnated vaccines ony) 5.6 a, booster 12-13 mo 
RSV 5-6 me, booster at 12-15 mo 


Taoed 
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ening Cates 
Dewar wih broa-specrum commerdal dewormes, and wea force and rubs Castate the bl caves. 
Immune wih Pastures and Hoemophs (epaona) vaccnes 


Prebreeding Replacement Heders 
Deworm wth broad specrum commercal dewormer and teat for bce. Immune 2 flows 
Immunting Vac “Tine of Vacene Adinstation 
aed PIS respatory senses Wor mo 
Clot seas: 1012 mp 
C peringans types Cand D, C now C septum, 
C sordell, C chowvoes 
v0 10:12 mo 
Rsv 10-12 mo 
Leptospirosis 10-12 m0 
Eempyobactevosis 10-12 mo 
Prebreedig Cons 
Deworm wih broatpecrum denormer and neat or Ke. mere Yo leptosposs and campyabacieios 
coms 
Ismunize a folows 
Immuniaing Vacine Time of Vacine Adminstaton 
IR ard PIS respatory deoses (eactted Bere care 
‘acces | 
evo each vce oc) Belo caving 
Rsv Before car, 
Bove rotevius and coronas enter senses Belore car, 
Escherichia col enteric diseases Beore ang, 
Clots dewasey Belov avn 


‘C perhingns types Cand 0, Cchowent C rok 
C sepocum. ¢ sordee 


ets 
Deworm aus with browsspecrum dewornes and test or ke and pS mmaize as ecommended 
Yor prebreedng replacement hates annualy (sae the above seco), 


code Recommendations’ 
on Arial into the Feed 

Deworm wth abroad spectrum devormer and immunize for 18R, 1-5, EVD, BRSY, and casi dsaasos 
(ise sever way vaccine). acvated (BR PI-3. and BVD vaccres ae the sales 


5-4 Wk Ate Aria int the Fee 
ena commercial implant product Tea for kr and gubs Adrnster booster immuniatons if necessary 
[ort the heer fl recessary. Casa and dehor f cess 


BISY, Kine npeany wpa views BYD, icv Katie IM, cisco nee Aira FI par 
* Other apna vccines tat may bene et the memati etm, deena nal hed wed ad 
Bees enon the ae icles on eam 

‘Other onal veces thr oy be crposel Cth emo peng deyeding nv hed need 
Seis enee wo the ts cn Horm thy somes Moses pp epost 

Frm Marin [ML Bower: Ciel esto fr etry secon, iy Pal, 2002, WB Sane 
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Ei So Soo 


Jar 
rsunize with howe rtnirus and cororaws enteic dscasevarnne: and administer Eschenchie col 
‘enlenc deense vaccine ory 
soning Age (about 2 m0) to Breeding Age (about 15 mo) 
Immuniang Vaccine ‘Age or Vaca Adminstration 
Brucella aborus stain RB-S1 (cafhaod vaccration— #12m0 
replacement hele on) 
Closed dseases 2-4 ma, booster in 2 wl 
‘Cosndum pertingens ypes Cand D, 
 chawoes C noon C Septcum, Corde 
aed PI tespatory diseases $6 mo, booses a 12-15 mo 
v0 {6 mn, boosie at 12413 mo 
RSV 168 mo, boosie at 12-13 mo 
Leptosposs 46 mo, boosie 9 2 wk 
Compyabactvisis 46 ma, booster at 1213 mo 
Fresh Cows and Heirs 
nmunaing Voce Tene of Vacne Adminstration 
IR aed PIS vesprtary daeases Gewctated 30 days papa 
occnes on) 
BVO (rctnaed vecines ony) 30 days postpartum 
BRSy 30 days posparnan 
Leptenprois 30 dap pospernm 
Compyabacteniosis 30 days posparen 


Dey Cows ant Brel Heifers 
the goof dry cow immuriation i to provde optimal protection forthe newbom cat 


Inmuniing Vaccine Tae of Vacone Adrinetation 
Leptospirosis Atte ot det 

Bove rts and cronannus enter aca! ‘Ac tee of deft booster n 2-3 wh 
Eschencho col ert dease! ‘x tne of dy booster n 2-3 0h 
Clsticiat canes: ‘tte of dt booster in 3-3 wh 
C perfingens types C and D.C chowon 


C nowy. C sepacum € sores 


SY, rene repay ora vw VD. oe as ation Tle ane Mecerctonn PE pata 
Other tein hur maybe scape iy the vcctor dedi mulher pe al Jee 
erect the es ihe Haehhe smo, Paes op, Seema pp Clo Ramen, os ad 
topline 

1 Ue ble f mena lf artes nes ce the me 

Fru MLC DM, Rast IME Chika oe erry hak Papin, 200, Seder, 


Bovine Vaccines ‘Manni hacmelyticn (formerly known as 
Buvine epiratony dense complex accines Pcl malic) 

ty somes 

IBR (infectious bovine thinotracheitis) (Closrdil vaccines 


BVD (bovine viral diacthea) Leptospinis 
Bovine respiratory syncytial views Cormprlabacterinis (etre 
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fence ine contact wth gts and sows or 30 days 
brote breeding. immurize boars fo leposproas, 
and enspelas. Tet fr extemal and internat 
Paastes beloe broeding 


Prebreding Recommendation for Sows and Giles 
Imunize for leptospirosis, perce panes ec 
Ton’ and preuderabes* 2-4 wk before brewing 
Fish gis by ncfeasing ovusions. West or exter 
al and intemal parasites before breeding, 


Prefarvowing Recommendations fr Sows and Gite 
Lum feed take to dbus & 1b pt bead per cy ot 
feed sconing tm conaon to avid average S20 
or gis aro, immunize fr cobain 
avo hn. enspels, warmest 
percent (CE) pore mins ehecn® 
nd Gosiidum perbrgers type C* axa 
to manicures beled mstctors eat kx 
‘eral and internal porases bene towing wh 
approved produc 


* Daperent on poems the wall vine hen 


“Farming Recommendations 
(Gc nce led eiske 50 loaatng swine re 
‘eceng fl fed at peak ik production (le of 
thu: Fee daly Ib of eed for every pia being 
nurses fe, 8 acting som wi a ite of 12 pis 
should receive at eas 12 B of fed daly.) 


Genera Resmi for Pi 
xB 

Fearn neubom pig procures (eg, cipneede 
teeth dk ak coe ear ad eet Fon 
‘esony 

ko Age 

Yremunae for T* tao” adap hit 
S53 ofAge 

‘Weaning ocr at is tne. amunae for apie 
then, enspele and Araboais ecton* 
6a Wh of age 

‘eat reste ad inna pests wth approved 


posers 
‘ler Than 8 WK of Age 

Repeated weatments fr extemal and ine pa 
‘ses wt approved products may need bbe done 
ang the grown ning period. 


From McCurin DM Baer NE Chal este oer echnical, 20 W Sd, 


Brucellosis 

“Hichornonbasia 

Anche 

Anaplasmonis 

Enteric diseases 
Bovine rotavieus 
Bavine comonavinw 
E.cal 

‘Moraxels bois (pnkeye) 


Others 
‘Vacites are also avaiable for sheep, poly, and 
sorine (Box 17-6). These animals may he rated in 
lange numbers on farms, and as for camte-asine 
operations vaccination ishedules many vary ace 
toning the rype of coadons and leon. 
Ferrets have become commen household pets and 
should he vaceinaeed fr canine distemper accord: 
sme tw the achede med for das Sime rb 


vaccines ate approved foe we in ferrets Public 
health authorities ca require 0 rabies-vaceinaed 
ferret that fies a baman to he euhanied and 
rested for rabies vis 


‘Swane VACCINES. 

Enysipeas 

Leptospirosis 

‘TOE (transmissible vtroenterits) 

Porcine ntavinin 

C.perfringens (type C) 

Neonatal porcine clibacilosis 

Porcine proliferative enteritis vaccine 

Bordetle 

Passos 

Acmnolacis 

Mycoptama 

Porcine epeectise and respiratory syne 
vaccine (PRRS) 
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Complex Carbohydrates 
ACEMANNAN 
‘This isa complex carbohydrate derived from aloe 


(Clinical Uses 
‘Acemannan is wed as an aid in the resement of 
fiboxarcoma in cats wed dogs thas also been wed 
for stimulating wours healing and inthe treatment 
ff FolV: and FlVnfected eats. 


Davage Form 


Acemannan immancerimulant 


Addverse Side Ejfects 
None 


Immunomodulatory Bacterins 
STAPHYLOCOCCUS PHAGE LYSATE (SPL) 

‘This is prepured by sing Suaphybenects sens 
with »polyealene bacteriophage 


(tind Uses 
SPL is ued in the treatment of canine pyoderma 
tnd related skin infections with a staphylococcal 
ceompent 


Dosage Farm 
Staphage Lystre (SPL) 


Adverse Side Effects 
‘There include malaise, fe 
site tation, 


hills and injection 


PROPIONIBACTERIUM ACNES BACTERIN 
This 6 prepared from Lille Prpurdbaceion 


Clinical Ures 
Paes is sel in the treatment of chronic e- 
current pyoderma and as an adjunce therapy in the 
treatment for equine respitatory disease complex. Ie 


Dosage Forms 
1 Ieumunoregulin 
2. Egscim 


Adverse Side Effects 
Those include male, fever, and chills 


[MycoaacTERiaL Ceut WALL FRACTION 
This & an emulsion of cell wall factions that ate 
rmadiied 10 nahice theie toxicity and allenic 
cet. 


Clinical User 
“These snclade the treatment of equine sacoids aad 
bovine ocular <juimous cell eatcinoma. Iti ab 
‘sed in the eeatment of mised mammary tumor 
dnd marumary adenocarcinoma i has 


‘Dosage Forms 
1 RegresineV 
2. Noaagen 


Adverse Side Eects 
Thee inchale malane, fever, 
onpetite, 


and decremd 


Technician’ Notes 
The ees of mrmunotheapy may be deceased 
wth the acrintaton of mmunceperestive Spe 


REFERENCES 

Fo Ricca acct ict 2a rin 
“Sey! Caopead Canon Edae Pont Net 208001004, 
oon 

McCann DM, Rae Je Cle text fr Yee 
‘ay tcc ef Pann 200, WB Sader 

Merl webu 2067 

an Kangen KR: Recombinant techno, Sel Cm 
(pon Contin Edu Pt Ver 201832852, 908 
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[CHEATING AGENT An agent ved in chemetheapy _emebin rio methemoglobin, which does ot 
"ox metal pone Toon as on yen eae 
IMetenoctomnen The presence of metiemo- _NUTRACEUTICL Ary ron ocd component that 
bin nthe lod caused by mpry ox occ apes hes Soe proven heath benats 
{Fat convet a lage ar real proporan 

‘ALTERNATIVE MEDICINES __—Aaerse Side fects 


CChondoprotctves te subvtances that 
secteae the progressin of estecrthrt 
Ing suppont to earage and promoeing i ep 


Polysulfated 

Tolylfitedglyesminghcan (PSGAG) conoies of 
's epeting chown of estmamine al hese aca 
(Boothe, 2001). The complex nature ofthe molecule 
allows water he tapped in yale cage 0 p> 
vide resistance to campremion und resiency tn the 
Froerulvean and collagen mums. PSGAGS ae 
‘tical commercial we fot the tracheal te 
fof the bovine, After incamncubi (IM) inject, 
PSGAG js deposited im articular cari and 6 
preferentilly taken up by omecorthetic camiose 
(Pa, 2005) Wher alt ret degenerative ft 
tnndicins these PSGAC increase svi a vie 
cenit and inhibi enzynes that damage cartilage ma- 
tric thin joint: PSGAGa also refe inflammation 
bythe prota vlc i yon ry: 


(Clinical Uses 
SCAG is uel in the treatment of noninfectious 
Alegeneranive or ratimatic joint hfumerion ane ae 
soctate lameness of the carpal pve i ewses It 
alo his boon wel eo tee degenerative joine dace 
ders in dogs and lameness in swine 


Dawage Forms 

1 Adequan LA., for intrauticulae injection 
2. Adequan LMC, for intramuscular injection 
3, Adequan Canine 

4 Lewend 


‘Adverse sue eects are minimal with we of chit 
peo. 


Technicians Notes: 

Aman may be used concumenty with fa 
‘ar use to prevent infection resting fram 
possible contamination 

2. PSCAG should not be used in horses intended 
for food 

5. Salty n boeing arias undetermined 


The American Veterinary Medical Amociation 
defines nutraceutcal medicine as “the we of m= 
‘ronutients, macronutrients, and other str 
tional supplements as therapeutic agents” In 
veterinary medicine, the term le generally used 
refer to endogenous substances (not botanicals) 
that have been prepared or synthesized to support 
‘ly functions The polarity ofthese pret 
which may have characteristics of putsients and 
pharmaceuticals, hae scen tremendous growth, 
in we by people in recent years, The medical 
community has acknowledged that some of 
them may have treatment or yveventve effects 
(Boothe, 1997) 

‘As people have become more aware of alteena- 
tive medical options for themselves, they have 
‘come to expect similar options fer their pets. Vet= 
‘etinarians and thei clients can be expected ta use 
‘nutraceuticals as treatment options 10 complement 
tralitinal medicine cr when traktional treatment 
‘options fave been exhausted. 
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(Clients should be urge ns make use of infoema- 
tion reading mutraceutical quality by makine me 
ut the ConsumerLah (ware ceasumertah) and USP 
(Geeusp.one) wesives 

‘The following isa partial Ist of the substances 
marketed ae nuttaceuricas, Some ofthese peodcts 
ray not he “endogenous substances” as defined 
calier 


Glucosamine and Chondroitin Sulfate 
Glucostmine is an seine supir manaticrured by 
‘ual cele from eben ard al by the aly 
the synthesis of glyeaproeins and plyslfated gy 
cosuminoglycans, Chondroitin sulfate ts 3 ghyos- 
iminoglycan that combines with hyahionic ackh 
proteins and utherglyeosiminelycans Wo frm the 
Fiske cartilage matrix. Glcnanine ana chon: 
roitin sulfite are believed fo act syneitically 
(David, 2000) to exer positive effect on cat 
Tage metabolised an thiition of cartlage 
breakdown, They hive been use eatersively the 
rmeatment of osteoarthritis dogs an hoe. Four 
tw is weeks of admiistration may be necenary fot 
therapeutic effect no Be seen A comienon veter= 
rary pendct that contain these substances called 
Coxeuin; i compose of ghcosminoglgean se 
rived rm the chitis of crab shel ann cotati 
sulfate fom bovine trachea, Dawauin snd Das: 
‘qtr for Cats ae prac that conti locos 
and chondroitin sulfate with, avoeadiiioyhean 
tuospondibles and decafieinaeed tea seth claims 
of enhanced chondroprotection. Clyco-Flex. and 
Syno-Flex derive their ghecsiminoelycan from the 
Perna sana russel 


Fatty Acids 
“The omegi- and meget ack ae the ones 
srt ate found i commer vetery ftty 
Sci applets. Omega fay ah have doe 
bond’ 6 cans from the methyl end, wheres 
mcg Brey acs have dbubletond 3 cattons 
from the methyl er Faty ack soplementation 
Tht heen shown toe wef in teating ert der 
mooie conltiees in dp and cat because of 
thei antinlanmatry effet. Once fey acs 
‘nc normaly found in ow concenations inthe ee. 
ihr plasea membrane compared with omen 
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four aids bur the omega-} level can be increased 
bby a food or supplement that is enriched in this 
subseance (Romlebush and Freeman, 2000). The 
Ieeakdown pect ofthe mega} ace ae appar 
carly les: poweeful mediators of the inlammatory 
response than those derive from the omega fatty 
acike The camesr3 and omesi-® ftty ack alss 
may be helpal in treating heart disease, cance, 
rowmmune doease, and theumatoid anhyins, The 
proper ratio of omega-6 to omega-3 fatty acids 
‘product has apparently no been determined and i 
‘often debated. Fb i and plane ols are corn 
sources of these fatty acd. Side effects may incl 
twcreased Needing times and posible decreased 
‘mune function, 


‘S-Adenosylmethionine (SAMe) 
The SAMeSD4 iva molecule produced in the boy 
fom methionine and alenosine tighosphate 
(ATE by the enzyme SAMe synthetase (Davison, 
2002). I recommended for veterinary we a8 4 
etary supplement support normal structure and 
function of the liver Some studies have shown that 
ths substance increases level ghtathtone tthe 
liver Glutton fan antioxidant that sy p> 
wet liver calls trom injury. Denonyl a SAMe 
ecauct manufactured by Nucramnx Laboratories 


‘Superoxide Dismutose 

Sper dsounae fom rote cc a ky 
(gen radical savenger thar has bee wl a an antl 
tndlmmatory agent for musculkeetal problems 


Coenzyme @ 

This substance is an en:yme cafstor of mitochon 
Seal membranes that i important in elect 
transport and ATP formation. It is wed in the ret- 
rent of canluorscularprbletns 


ass ce 


The se of plants reat veterinary patent i clas 
sibed by the American Veterinary Medical Aso- 
cation (AVMA) as 2 modaliey in che category of 
‘complementary and alternative vetrinary medicine 
(CAVM). The AVMA in ts poliey guidelines states 
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Her Interacting Drugs Result 
Stlohis wot Cydosponne ‘Degeased plsra dug conceniations 
Fenctenadine 
darolsm 
Dos 
Terms 
‘riipnyine 
Wariare 
Theophyine 
Serine ‘Serotonin syndrome 
Busprone 
Ging Warr Bleeding 
Hepann 
NSADs 
‘Omeprazole Decremsed plasma concertos 
Giseng, Waren Bleeing 
Nepean Folslyeewted serum digonin levels (laboratory test 
SAD: ecation wah geen) 
Opes Decreased enaese ele 
Folly cevoted serum digo levels (laboratory tes 
interaction wah generg) 
athe Warren Bleed, 
Charomie Mepann 
Giger NSD 


Dried extracts The plant is sonore in water, 
sued of eestdie, and yeayed into a cae, 
humher, whieh produces» powder or granules. 
‘A comm exteot ts 5il extract tht allow 
‘the use of less prahr becuse of the concen 
tated fom. Water extracts may exclude plant 
substances that ae alenbol soluble 

‘Liguil extracts The inaredents are extracted in 
‘alcool an the resis andes. Asatagrs of 
akohal erative are thought to include concen 
teaion ofthe ingredient an improved absrpeice 
from the intestinal tact. Alcohol extractions 
‘usualy taste Fol to pets and must headed 9 
ater ineralient to prove palatal. 


Most of the current dosing of botanicals 
for animals is extrapolated from human dosage 


Information because few herbal products ave 
‘peealaced specifically for animals. Dosage recom: 
mendations vary berween forms and between ex- 
tract ditions (eg. 1:1 extract will be deved 
sherry than a 5 extract) 


‘Summary of Herbal Medicines. 
Herbal medicine has akled another dimension 
‘tse of conventional therapy to the treatment 
fof veterinary patients. ts practice provides a hols 
‘ie approach 1o wererinaty health care for those 
veterinarians and clients who wish ase i a6 an 
ancillary method, ot when conventional methods 


technicians should counsel clients with judicious 
tnfsemation akout their ase. The flloming factors 


Copyrighted material 
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ray he useful when ome is advising clients about 

erful se 

“The me of heal medicine should not be started 
withour discussion of the proces with thea 
tenuling veteran, 

+ Cliens should purchase products foe reputable 
‘manufacturers approved bythe National Animal 
Supplement Council (NASC). 

«Clients can find pct evalation information| 
a the Consumer. website 

+ Recommended dosage should he fllowed choely. 

+ Herbs may case hana interactions with on: 
vein vg, 

“He ose may ease leeding tendencies during 
surgical proces. 

+ Adverc se efecs uf herbs shoul be reported 
the Vesna Buca Mace Aneto 
and w the manulcture 


ox 18-1 inches uit of useful herbal 
references 


Techniciaw's Notes 
‘he Amencan Society of Anestesclogy recom: 


mends that patients should dcontowe af heal 
medicines 2 10 3 weeks beloe elecive surgery 
procedures ae petted 


Ate 
Aloe vera sa plane naive to Aficn that was wed 
‘early av 1500 w. for the treatment of various 
onions ands eatharie (Wynn and Foogere, 


1, National Amal Supplement Counc 
2, Veterinary Botanical Medicine Assaxiaion 
5. Drag Digest 

4 PibMed 

5 Consumetab 

6. Codhvane Calsboration 
7, Herbie 

B.Amencan Assocation of Feed Conta OFSaaks 
‘9. Ametican Herbal Products Associton 


2007), Tod, si used primarily for the teat 
tment of borne and akin iilammation. Some 
herbalists believe that aloe stimulates wound 
healing 


BuoooRooT 

“The theme of Sangunara canadensis hs tradition: 

ally been ased av an expectant al 10 eat respi 

ratory condions like Fyonchins, asthma, and 

laeyngitis. alo reported to have antinflamma- 
vey and antimicrohl eects. 


Ecuinacea 
Echinacea purpures 4 commonly used remedy 
for cokls and fu in people in the United States 
and. Europe, where research has been done 

fsan iamonortioant. Ite 
from the American coneflow 
No. major side effects have been reported 
‘other than the occasional allergic reaction 
(Fasceri, 1998). 


Gauc 
Garlic is 6 perenia bull sn ce ny Sanly (Ally 
sacar) that i elated to the ynion, This plant 
has been ssed for centucies for is report 
icinal value. People have claimed that i pro= 
‘doces disinfectant, diuretic, andlor expectonint 
cetiees. Evidence sents that it does lower ch 
lescerol values im people. No evidence, however, 
stows thar garlic has any value in the reatment of 
farastes in animals. Garlic ean produce Heine 
Fenfy anemia in eats and posibly in dos at igh 
sages 
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Aisodium ethylenediaminetetaacetat, and sam 
calcium edetate, 


Clinical Uses 
In ererinary medicine, calcium EDTA is used for 
the treatment of lead poicning 


Dosage Forms 

1. Calcium Disodium Versenare injection 
(human label) 

2. Mera Dove 


Adverse Side Effects 
These include renal exicey, depression (dog) and 
vomivingdiarthea (ops, Zine deficiency mary > 
ur fom longterm therapy. 


Technician'y Notes 

1. Caleum EDTA should ot be used in snare pa 
tent and caution shoul be exerted when 
used inpatients with feral nsuiticency. 

2, Cakeum EDTA shoul not be administered ory, 


5. Do not confise with edette dada, wach 
may cause severe typocaleema 

4. Magnes slate (Epsom sat) or sour su 
fate maybe we oral to prevent fer test 
al abortion of fac 


‘Methylene Blue 
“Methylene He sa thisine dye that appears as ak 
sen crystal o ceystalline powder wih a beonse- 
Tike huter fe i an oxidating agene chat helps 10 
convert methemoxicbin (2 compound frmed fom 
hemoglobin byolation fhe mn atom) from the 
ferrous (Fe) dhe free (Fe) state Ie des nat 
function as an oxygen cate to hemoglobin 


Clinical Uses 
Methylene Bie suse the tetmeet of mether- 
hbinemia ced by oxidiive agene (ries, 
trates, chlorstes) in ruminants. It may be wd foe 
cynic toicty in ruminants Ir can be wed in ds 
te lncewperativey sem pancreatic et cell mers 
peferentally aul foe teatmene of acetaminophen 
pokoning, 


‘Dosage Forms 
[L-Methyene toe injcton (generic) (human libel) 
2 Methylene ble tablets (generic) 
5. Methylene blue powder (generic) 


Adverse Side Effects 
“These elude the development of Hein: hady ane- 
sna or moegbolgic changes ind Hood cells and 
ddecrewsa red blood cell fe span. Methemogl>- 
binemia may occur hut is usually dose and species 
dependent. Tissue necrosis may occur with ubewea- 
few abiniteation or extravaatuon during int 
venous injection. 


Technician'y Notes 
| Metnlene Hue usualy contented in cat. 
2 Dogs and horses may show greater occumenice 


‘of de eflects han suri 
3. Metinjene blue should not be used in patients 
‘wth renal iatfcency. 

4. Safety during prearancy i nkrawn, 


“Aceryleyteine fs white crystalline powder 
Soluble in water or alco. I alo may be ef 
tos Neacetyleysteine of Neacety-Leysteine, 


Clinical Uses 
Thoe include oral therapy for acetaminaphen poe 
soning in dogs and car Italo may be wed as 4 
smucaytic ant for pulmonary (via nebulization) or 
conluhalns (sa topial applicatan) condi. 


Dosage Forms 
1 Mucomyst (human label) 

2. Mucol (human label 

5. Aceyleyteine(husnan label) 


Adverse Side Effects 
“These inchade nausea, vomiting, and occasionally 
seticara (hives) when administered vealh: Chest 
tighiness, Fmechocossinetion, brachial or tr 
heal imitation, and acetyleyteine hyperenstviry 
are rare but posible side effects when administered 
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nto the pulmonary tract. Acetlcyteine may cause 
bronchospasm in some patents ecesving treatment 
via the palmenary rot. 


Technician’ Notes 
|, Aesteystene fs incompatble with amphotescn 


reducng is eectneness in weuting acetaro- 


es tony, 
5. Creuly mento: pater tat have tronchospasic 
dveases and that recene pmeray testes. 
4 Of solution has @ bad taste, and 2 masking 
agent (eg, ols ces) may Be used. 
5. Open val sob reget nd dca 
afer 96 hows 


Dimercaprol sw diehiol chelating agent chat 
uty as cololem or neaely colotkes ssc 
Niquid with a disyreeable ako. The evenerctal 
solution may be cloudy oF may. contain stall 
mounts of flaky matetal ot sediment. This i+ 
tevicate deterteatton 
may be referred to a» BAL, 

imercapcopeopanol, oF 


Aithioelyeeno 


(Clinical Uses 
imercapol is wed primally fr the weatment of 
rkiciy resulting fom arsenic compound But may 
te used for lend mercury or gokd toxicity. 


Disage Forms 
1. Dimercapl injection. 100 mg/l (hua Libel) 
2. BAL in oil (human label) 


‘Adverse Side Effects 
Inuamascular injections are painful. Vowiting and 
seizures may occur with high doses It is potentially 
rephrotonic. Most sik effect ase quickly be: 
came of rapid elimination ofthe Graz. 
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Pralidoxime Chloride 
Prlidoxime chloride is a quaternary ammonium 
forime chailineerase reativater. It reverses the 
‘ction uf cholinesterase tubers such a cemain 
‘xganophosphates It alto may be refered 10 as 3 

PAM chloride or Dpyridine aldosime methyl 
chloride 


(Clinical Uses 
Pralidoxime chloride is wed for oral treatment 
fof organiphorbate poisoning. It may be vse 
(conjunction “with atropine and sapportve 


thera, 


‘Dosage Form 
Froeigu injection (hen label) 


Adverse Side Effects 
“Tho are uncommon, bu rapid intravenous injec: 
tion may cause tachyearha, mincle rig, tean- 
stent qeurvmsclar Nackade, and Lryngpasm 


Technician’y Notey 

1. Pedidoame, seria 1 ater amichoineserases, 
‘nay pote the action of babes, 

2 Patents wath enpaeed renal functon requee 
{ower dene and care anf 


Penkcillomine 
Penkillamine isa chelating agent of metals such 
as copper lead, ston, aad mercury Ht a degra 
dation product of pentcilling but does aot have 
fantimictobial activity. It alo may be referred 
tw at eopenkillamine, B, Bedimerhyleyteine, ot 
DSmercaptovaline. 


Clinical Uses 
Peniilamine 6 wed for copperassociated hepa- 
ropa and for Fong-termt oral treatment of fad 
oboning an cystine uroltias 


‘Dosage Forms 
1. Degen Tiratats, tablets (human label) 
2. Cupeimine copses (human label) 
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Adecrse Side Effects 
‘These inchude nausea and vomiting. Other rare 
side efccts include fever, Iymphadenopathy, skin 
hypersensitivity reactions and immune complex 
slomeeulonephaopathy. 


Clinical User 
Ethanol ts wed to treat ethylene glyco (anirece) 
poecmning. 


‘Dosage Ferm 


Sodium thiwulfite ses the enzyie rhodanese 49 
fuanvert cyanide 1» nontoxic thiocyanate Ke, 
hich excreted in urine, 


Clinical Uses 
Sodium thicslfite ts wed the treatment of cya: 
rile poisoning im oeses a anna Key be 
wed in combination with sien molybaae forthe 
tmeatment of copper poisoning i ruminant alo 
tha been wed forthe treatnent of arsenic potton- 
‘ng. When apple topically. shim chine haw 
antifungal properties 


Dowage Forms 

1.Cydote Injection 

2. Sadhu Thole fe Injection 25% 
(hun label) 


Audverve Side Effects 
“These are uscomnmce 


Technicians Notes 


When sodlum thse is administered inte 
ously it should be gen slow 


Ethanol 
Echano san alcohol chat isa competitive hibit 
of ethylene glycol metabolism. It abo may be te 
few to as pure grin alechol, grain aleobol, o€ 
sth alcohol 


Technician’y Notes 

1A 20% to 50% soliton of pure ethanol ad- 
nstered inivavenousty ntl the animal Co- 
Imatose and does not respond to a fe pinch 
‘Admorsraton epee as needed 1 manta 
4 comatose sate for 3 days 

2 Sedum beaonate 1 ubually administered to 
contol metabole sedou 


Fomeplzole 
Fomepzole ea competiive inhibitor of alcohol 
“Schydmgere. Ip action prevents the conversion 
{of ethylene shod nto hycoaldehye anther 
towie metabolites This allows tyne leo! to be 
excreted primal unchanged: I lo may here 
fer wa 4metylpyacle 4M, 


Clinkcat Uses 
Fomepiole wed 40 teat ethylene glyol (ant 
{eeze) poisoning in dos 


‘Dosage Form 
‘Annaler 


Adverse Side Effects 
‘Clinical ns of pow smaphylans include tachy> 
ocd, ping excenivesalivation, ond tembling 


Technicians Notes 

1. Fomepiale mast be diuted weh 09% NaCl 
befor mravenous njecton.| 

2 Dogs vested wthin & hows of mgeston have 2 
‘beter pograss than those seated 1010 12 Rous 
hes rgesten (Pub, 2005), 
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REVIEW QUESTIONS 


1. 2-yentold beagle has clinical ses of ea 
toxicity and a history w suppor the Jgnosis. 
‘Which agent would be the drug of choice for 
treating ths condition! 

4. Yobinnbine HCL 
B2-PAM 

«, Caleture EDTA, 
A. Methylene Bue 

2. A client cally ural says that she has een give 
foyer ct Tye oe Limp. Now dhe at be 

treating fst. its face swollen an 

active. You should tell the eiene wo 

1 ive the eat hydrogen pero rally 

bs ee whether she can get the cat 9 ea 

«ring dhe caw the pital to sare een 
‘ment with bydogen peroxile 

Abo de eat tthe hows 
rent with acetylysteine 

Yohimbine HCI wa revered agent for 

4 opin 

 mcepromasine 

.pentthal 

{ oxymoephowne 

4, Peolellamine should be aninicerad 
4. with food 

sot a empey stomach 

«ith antacids 

4 with cpp 

Name four digs 


rnaleaooe effectively m- 


7. Glyessaminglycans occur sacurally in what 
arts) of the boxy? 


8. Whar me do shycosminolycans (GAGs) 
pevide inthe reatmcn of degenerative jvnt 
contin? 


9. Define nutracetical Give an example 


10, A produce usually determaned to bea drag 
‘es label has a claim tha indicate a therapes- 
ic oF preventive intent 
a Tive 
Fale 

11. Whar Act made dietary supplements ay vitae 
‘mins, mineral, amino ack, herbal prox, 
sx coe tht leer th ht by 

tal dietary take ood” wn ex 

‘lad them Go FDA regain? 

2 —_ surplementation 
‘Ras been shown to Be wef in treating certain 
Sermatigy conadins i ds and ets 

13. What are neo pouuble ade fect for wg 
fay acd asa dietary supplement! 


4 Whar activate charcoal ued for! 


15 Tn weternary medicine calcium EDTA is used 


Primary for the searment of 


16. Fetleum ely tence recommend ne fbri> 
‘cant becatte i isnot 


6, BAL has been aaiminitered ww a 4-yearcld 
mised-breed dog for wsenic poisoning: Results 
of which of the following laboratoey tests 
should be momucned lonely? 

a. Packed cell volume (PCV) 
Blood utea nitrogen (BUN) 
«White blood ell eount (WBC) 
A Alanine aiotransfersse (ALT) 


1. isa narcotic antag 
set wed forthe treatment, prevention, oF 
‘omit f natexti depron, 

18. Plumizeil i used to reverse the effecrs of 


19, A gictary supplement fr support of normal 
sarvctune and fonction ofthe Iver 
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CHAPTER 19 


Inventory: The 
Veterinary 
Technician’s Role 


LEARNING OBJECTIVES 
Ae saying hs chapter, po sl be ae 


1. Explain why hang an inventory conta sytem important 
2. Descebe ways in which inventory contol ent bute. 
5. Explain why inventory tumener is npertant 
ventory ental manager 
5, Describe varus inventory teconl-keeping systems 
6. Describe che differences i vendoe types 
7. Desctthe go communication technues that can he ase with 
sales representatives 
8. Duscuss ways that veterinary aunagement computer sta ais 
tn pharmaceutc inventory. 


opyright 


386 


f or 


[Avenace Cost OF InventoRY oN HAND Ascage 
‘ost of iwentory on hand is determined by ade 
the year’s begining evenory tothe year’s ending 


{orn used for ordenng canted substances. 
JDELAYED BuLinG A benef that some companies 
‘fe the buyer who s purchasing mowased 

“mounts of merchendse. The date the statement 
must be paid fs usally longer then $0 19 60 ds 


aay, 

FIFO Fist in, rst ut. 

FOB Acronym fr “hee on bout” 

FOB DESTINATION Tie of possesion passes fom 
the phirmacatc company to the bure (Le. the 
purchaser) when the shipments devesed the 
burrs bases dean Ge, the etry 
faci), 

FOB Swipe Pow Tike passes rom the parma: 
‘autc company tothe purchaser when the vendor 
Places the goods in the possesion of the caries 
(a, Unites Parcel Service, Feral Expres, Ave. 


lavenroR the quent of gods or anes hat 2 
veterinary fy possesses, requting poscive 
contol 10 keep supplies sable and cuent. 
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CAs (ievenToR Conreot ManAceR) A person 


‘ments the quetty and pice ofeach fem ordered 


1 good source fr ordering tems such as gue, 
‘cater, sopropyl alcoho or paper towels 

‘Mancur The amount of maney over cost that 9 
(rod es foe Malup percentages vty from 


le. 
PACKING SUP A doosrent supled by the vendor 
that accompanies a puchase. A packing sip gener 
ay relects quatiies ordered, not prices. 
‘STATEMENT A document peerated by the vendor 
that deta the quantity and ping ofa goods 
‘pachase (usualy | ron) by the buyer The 
total balance fs generaly expected tobe pad in 
ful wat 30 dys. 

‘TURNOVER The numberof times a product sok 
‘or wsed up ina veterinary fact. The minum 
‘emover ote should be exabshed et fur ties 


aye 
\Vereanany Supeey DistRi@UTOR An stereo 
company (Le, not hil sence, not mal de) tha 
nena socks a age ventory and employs 

Ses represetatwes who vist vetennay facies 


INTRODUCTION 0 


Control of inventory is an imporeine concern for 
companies both linge and small, and veterinary 
Faainewes aren exception: Proactively manta: 
ig phamaceuie inventory an ongung 
endeavor for veterinary hospitals (Figure 19-1). 
Deciding how mach trae or generic name preduct 
to buy, keepin expired tems off the shelve. and 
performing «physical inventory ate all teal 
purtsof expan a veterinary facily funesiceing 36 
‘healthy business. When a product is depleted he- 
fare the next order arrives, frantating or both 
seterinary staf and the clientele When a product 


‘ot seal, cannot he sland pit ca 
be made, Deciig which employee to entre with 
this reqonubiley 4 an important decision fot 
‘seterinary prictice owners that boul be mide 
sith ete eomaersthon. Thereore the ermplover 
hse fr aus jo sould eat the postin ith 
respect and make every effort to be fgal with the 
‘employers money. 

“The seterinary technician often is the em: 
ployee chosen 10 perform this job. Therefore 
Anvwledge af pharmaceutics and the ability 10 
‘observe quantities of product wed within a month, 
fre important talents that the veterinary techni: 
ion must pomtens 
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Froure 1 
‘Netra chon ag every 


Techniciaw'y Notes 
‘Nong with hroaledge of nursing sil, accepting the 


‘ole of EM (ventory controt manager oo 
the vtennary technics le a an employee 


In our technologically advanced sociery phar 
rmaceuties change rapidly in that new products 
ace constantly being developed. The veterinary 
technician who is charged with being the ICM 
must be willing to learn about new products and 
to pas this information om to the whole veveri- 
nary sf: Communication and goed people sill 
are wel hen ome is dealing with pharmaceutic 
sales representatives, Sales reps ate invaluable £0 
veterinary practices because they are armed with 
al available fnformation about deugs, both old 
ind new 

“The ICM hist many seynsihlties. These 1e- 
sponsibilitis incl Keeping the sta aiormed 
resanling decontinaed items, knowing the dates 
thick bick-ordered seme wil be plese rem the 
verior, packing up goods avin retum 10 the 
vendor (ei, expired tems), wearing stuck cor 
rectly, maintaining curent peices oo all products, 
‘nzanicing inventory for easy lation and count- 
tng, receiving und inspecting onders pn arrival 


Tikes the ICM sll meer si: Inventory should be 
Jhandled aan ongoing process Each da, inventory 
‘must be visually counted and physical inventory 
rust be done nt leat once 4 month for good 
results 


INVENTORY 


Technician'y Notes 
‘The vale of al assets ned by the vets tcy 
hs enpentart an aed eorance impleatons, 


Accounting of inventory items very amprEane 
when one i ling income taxes ori the event oa 
fre oF natural disaster. Veterinary practices pre 
ng an oocurate awentory of thei busines assets 
are aware that tele insurance compares will > 
limhure the busines accurately should » disaster 
‘eccu. The primary goa of inventory ts to ave suf 
fecient quantives of inventory wilale to serve 
cent’ needs while at the same time minimising 
the cost of carrying tha invent. Purchasing 9 
many unis ofa slow selling item can cost the prae- 
tice money, and not purchasing erogh of a hish- 
selling Wem can exe stockouts ae frstetin 
(Lib, Libby, and Shor, 2904) forthe weterinary 

‘An accounting system plays three roles inthe 
tnventory management proces 


1. The sjstem must provide accurate information 
{oe preparation of perk nancial statements 
anal tax returns 

2 Femust provide up-to-date information om in 
ventory quantities and costs faciliate onder: 
tng decisions. 

5. Since inventories ate soject to theft and other 
foems of misuse, che system alo must pawvide 
the information seeded to protect ass 
‘So whar exactly the definition of inventory? t 

‘seangible propery that is sold in che normal course 

‘fa busines day In veterinary medicine, this would 

include soch items as annibiotes, anthelmintics, 
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shampoos, ropical medications, prescription feeds 
and even the dispensing bottles wed to dispense 
Tiqid medication, a well a the syringes sl 0 
clients thar shey suse use ts vealytneicate thie 
pets at home; Dispensing bottles, synnges, neces, 
finement tins, and anh could be clsshed ae 
raw material because they are cures forthe ac- 
thal avalcine that Is being prescribed and di 
pened. However, rw materals cost the practice 
money, Just as pharmaceutics do, Kes jst as fra 
trating to run cst of these items as 19 run. out 
ofa bromlspectram anebvotk- 

Most veterinary practices we the fst 4, fist 
jou (FIFO) metho of snvenwory This is not nce- 
‘early done by choice, but rather because of the 
‘expinition dates om merchandise that the practice 
sells Generally speaking the expiration date that 
Is the earliest should he sold fist. A perpetual in- 
ventory conttol system, which sa detailed record 
for cach type of mercharsise stocked, shoves the 
Fallow 


+ Units ned costs ofthe begining inventory 

1 Units and coats of each purchase 

‘Units anel costs of the onl for each ale 

+ Units atl cons ofthe goo on ala ay 
pone ite 


Luckily, most veterinary computer management 
sefware programs de the shave sted ems sim 
matically. In txhiys Fuses: woe, iaentory 
much ease 10 beep up wit shan was in the dis 
of periodic inventory, when business dil not have 
computers (Libby, Libby, snd Short, 2004). Hew 
ever. eis beter t use a olance berwcen &peretal 

wentory contol system and a perc inventory 
because wometimes the amount of each item led 
within the computer sytem may not he 2 tre elec: 
thon of what i actully om haa Nothing can cree 
tae the place fa periodic inventory and psyslly 
counting the amount ofeach item on hand. The 
primary disaivantge of «perixe inventory system 
Inthe lack of inventory information that is avaiable 
tw the practice owner: thar, veterinary manage 
rent siftware makes iavenmey easier because it 
shows upto-dute amounts of each item sold along 
with trends doring the summer or winter months 
that cam hl tft n deci ow mach weentory 
feds to he pura in dhe coming years 


Inventory i an ongoing proces, and tends 
within the practice most he observed daily. The 
ICM ast be able 10 reognize the prosucts that 
‘each vetenmarian ie the pracice wes and dis- 
ems, to ensure that tems are on hand when 
needed. Nothing is more frustrating than needing # 
Adrugor other inventory item to treat patient with, 
fal to find 48 aot ia stock. Computer software 
‘designed forthe veterinary business can help tre- 
imendously with tracking ends within the 
practice. Moat acrware fas the abliey to provide 
eintouts of day-by-day, weekcby-wesk, month: 
‘yetmondh, and year sales tend (Figure 1-2) 

“Through establishment of a workable inventory 
contol term within a realistic baget, expenses 
can be kept at ini. 


Technician'y Notey 
For many vetesnary practons inventor represents 


the secondighest empene, Payal 5 usualy the 
tighest overhead tem. 


Aller determination anu implementation of 0 
realli badger that ght be based onthe miss 
statement of the filty and practice need, fol 
lowed by imiplementarion of that axe, ther will 
bene dance of runing out of ventory stems be: 
cause there always will be sufichent quantities of 
‘peecice on hand. An annual ioventory evaluate 
te benchcil when a vision forthe practice and its 
‘Potential growth has been develope. 


=z 


‘When one sealing wth inventory. esto 
sore weetant than the blew 


‘me = Money 


Although is important to have mereluandie on 
hand for retail sale, a ne balance is needa vo ken 
products fom sitting to long on pharmacy shelves. 
Prodcts that stay on the shel for to long will not 
rake money for the veterinary practice. Insts, 
this sonar 10 placing money n'a ar and burying 


eee 
ee 
Ce 
eee 
ame em 
ewe wy 
Fk rey er eget 


te 


2 
t 
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Jen the huckyank the money is there, but is not 
ming ineret andi not working for yo So it 
‘swith inventory provers. fine inventory babmce 
'Scnucial tothe financial health of a busines. Be- 
sides, clients do not like to Buy products chat have 
been siting on pharmacy shelves for a long time 
because the kes becomne smoneed an dy 

‘A perialic evaluation of inventory eral 0 
ward keeping the halance a fie ajsment ems 
that are noe selling well oe are we infrequcnely 
within the practice shoul! he delete from the i 
ventory master hist and should noe be ordered in the 
fuute. This s where rurnaver becomes a impor 
tan bse 


Techniciaw's Notes 
Turnover isthe number of times a produc 014 
‘ruse inhouse on on annual ss 


came there are 12 months in yea, the bel 
station 4 69 ade all inventory each enoor aad 
rwonler in time ro begin the next month, However, 
{nthe real wort, this simply doesnot happen. 


Technician’y Notes 

‘our tumavers 2 watable gol and 12 tumovers 
‘may be set asthe eal goal A mean Renover ate 
of wiht tums par year aceptale far most vt: 
cia practices 


Turnover Rate 
The following equation is wre ws detertnine tur 


rover Rae = Yoon perme 
Taro Se geo rer on a 


Example: 


sion000 5 
‘se00 


‘The fllowing equation determines the average 
‘cost of inventory om hand: 


neag cnt neni nha = 
‘eat begirng tnertoy Yeas eng erty 


Establishing effective inventory contol in veer 
nary practice necessitate placing a person in charge 
‘of ontering and stocking supplies. An alditonal 
‘encom mined asa backup is» mst becnse when 
the ICM ges on vacation or fsck, someane ee 
rmunt be knowledgeable show the system. These 
‘eo people ean work efcctively ax» team wo keep 
-rochct supplies on hand 

The duties the ICM are intense, This perc 
responnible for keeping on ackeuate supply of all 
fperducts wad, digeed, and sl, onganiing 
ventary items for eary Ibeaton; Mntifying when 
‘peaducts should be rendered: Keeping accurate in 
vremory recomls ondring, recewing, wd inspecting 
shipments an maintaining price and peice plates 
forall tems, The [CM ala i respon for vot 
ing srck, keeping expired items off the shelves, 
Jeaing about new prohcts, and keeping the price 
vice owner apprised of the specials that saypies 
say offer. Thi respoabliy muist be acted pe 
‘every day. The veterinaey technician who accep 
the role of TOM mas be abet perform clini and 
musing ills an keep an eye on inventory level, 


Technician’y Notey 

The objecives of an inventory conto! sytem are 

totes 

fe make censin that ites ere on hand when 
seeded 

2 Te beable to purchase needed tems wile saying 
the a budgeted amount 
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Pro: 


ive inventory Contr 


System 


For up inventory contra stem ta he woekable, 
must be easy to use and have arumover rate of st 
least four tums per yea Is the ineentory consval 
rmmager job 6 make sare ca all sappies are on 
hand when newdal. Expenses can be reduced wher 
‘ventory amounts ate ordeved peoperly 

Proper handling of Drug Enforcemene Adminis: 
tration (DEA) sutstances an important since 


Technician'y Notes 

CControted substances (eg, Sleepaway, diazepam) 
must be kept in ¢ locked abet that has been 
bated tothe Roo, and all araunts used must be 
cect econed in the conrad substance og 


DEA forms (Figure 19-3) oust be blll cut 
propery by including the comect spelling of the 
substance to he ondeted documenting the exact 
amount and aiirims, and obeaining the signa: 
ture of che veterinarian. No liga paper may be 
sed these forms, snd no strane ane allowed 
Tadic, these forms must be filled out with an 
Ink pen or «typewriter: 

neh imi (Figure 19-4) thie serves at the 
veterinary bonpital shoul be checked wo venty 
Ameuncs ordeal and paces the practice charged. 
A packing slip (Faure 19-5), an invoice and a tate- 
tment (Figure 19-6) are tice diferent foes. Mie 
takes cas he mle oe these fers unententunally by 
the product vendve, but it may fll wo the ICM 
ult these mistakes and notify the vendor so the 
rnecounc can be adjusted wo receive proper credit 

Back-onlered tems con present problems. 
uck-onlered ems are thone items noc oe anal at 
the vendor for any sumber of reasons Someries, 
the product may be on hack onfer for manufactur 
ing reasons another reason may ke thatthe man 
facture is redesigning the prec’ Lael. Buyouts 
‘of lange pharmaceutic corporations alo can cause 
product robe on backorder uni ll minor details 
tre worked ou concerning the merser. 

lentieation of expired items may he ane ofthe 
most fntrating experiences an ICM may fae 


Technician’y Notey 

‘Wee poduas hae an estan date onthe bibl and 
these must be chee feet so they can be 
rmeyed bum the pharmacy when they ae out of dat 


‘eteinary practice management stems sftware 
can ean inva aid in tacking expired items 
Wea praducts are received, the est expiration 
date shoul he the one that is recorded in the com 
foter sytem. Theron, at the beginning of each 
amon the computer wl reflect thane products that 
‘expire fn, andthe ICM can penta list of the ok 
drugs and quickly remove chem from the pharmacy 
‘Assoon asthe ol products ave been removed fom 
the pharmacy shelves, the neat ears expiatin 
dt ecard i the compare. See pharaaceutie 
‘campus have polices that entitle the practice £0 
fice replacement of expired items, However, ether 
‘eruor dre concur with thi rangement: there 
Seer the JEM mst he able to distinguish which ex 
piel proce wil produce fee product ef and 
‘which will ox Some pharmaceutic compunic prefer 

credit the fact’ sccoure note och re 
slocement merchandise: thers offer 1 reimburse 
fc whatever hr expan 

Tes hoped that ilferge will not occur in the 
veterinary facility, However, an effective inventory 
cma tem wil deter employees wha may elect to 
seal became they kw that inventory counted 
‘8 reguar hao. Likewise, merchunce dilayed (8, 
Jemhs, coll, shampoo, srveming brutes) in the 
ception are of veterinary ftty can be enticing 
vorsome ceo may decide tek "an iter 
vested of paying for it. Ths ance reason why 
ropes invennary contol plays an importne foe 


“pee 


An ondrly way of keping tack of data reganding 
fwentory should be cmployed. Ment veterinary 
‘excites in thisage of cornpurer technology we sft 
sere desina especilly fer the vetsnnary business 
Remember, when dealing with computer. the okt 
abg—eutese 9, sxtage ot” ("CIGC"—ean 
erat from the quality of information that com 
poter conus. 


Peers 


4 : pS ewew Sere 
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‘The Pharmaceutical Warehouse 
PACKING LIST 


6 = 
Lamon Co = 
Sar Tey [Sey Tee, [URNS [ON Tuer A) 
‘eae —[veenp [STS | Set as as ft 
tect [esta [Sener sions ft 
ance 
Saas en — Tt canon a — 8 sea 
Flooee 195 


‘tampa ip. (Sane vend 8 nt econ pes on the pacing sp) 


UP nono tr 


Many types of inventory records may be wed in 8 
seterinaryfclity. At least some of the following 
shoul he ned, although some pesctices may elect 
rouse chem all 

‘A eoner lg, sometimes elle» “want book” 
(Figure 19-7), an effective way wo track products to 
be ndered. Each meaner of the veterinary sa can 
te dhs ey uv eee items thar shoal he eke 


Technician'y Notes 

Al veteseary pesonne should koow the por 
tance of maining inventory and shoul make 
‘ey efoto record in the reader og any produc 
that has been depleted, 


na tay pec, sh abit of tre dp 
tance hecause once suppl: have been exhaust, 
cbining interim price from the neihtering 
‘veterinary fit beomesan“emersency Aer 
he ser rrwed mine be replaced el for 


Tes the responsiiiey ofthe ICM to set the re= 
‘der pit. I onder ae placed each week, then 3 
minimum of a Sweek supply should be kept an 
sock. Lager veterinary hospital, emergency clin- 
Jexand collezes of veterinary medicine may require 
that inveory he ondered via purchase omer A 
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‘An inventory master lst provides endless quan 
titles of information. Each veterimry proc 
shold strive to keep caren fs fall practi 
stock An inveonory master list pees infos 
Sion such as name of the produc. item number 
cde, use, order status, and peice: Some veten- 
rary management stware ineluley information 
reganling the seasonal we of prokts Ove cate. 
ory in Which this may be importane i the area of 
flea and ick products, Today's computer software 
desig for veterinary Fusines has the abiey 
reflecethe months during which the greatest anant 
ff proce was sol For instance tay be that ea 
tnd ick shampoo is purchased more frequenth Jur 
Ing the months of March through September a 
‘omar with other ties f the yer: ry using this 
Soriano, the ICM eae beter gedit Bow ouch 
rmerchanulse should be otdeeed. The master list abso 
reflects trade names. generic names, unit se, 
strength, ame of the poxict manufsctier, 
phe quer, aklresies, practice count re 
bers onkr information, unit price, and formula 
for ealeulacing markup, (Some of these items ate 
pte) 


Technician’y Notes 


(Markup is te amount of money (usa 8 pe: 
cortage) oer cost tht an ts oll fox 


‘There is difference between cost and retail 
lve. Cost what the practice pay for an item 
Tonal erst ts the amount the Wem costs plas 
tax. The retall price bs the amouar the practice 
changes a client for an item. Retal price ually 
Includes profit marpin (ie, markup). Each peac- 
tice has » way of figurine markup, and the per 
centages used may vary. A commas way 10 figure 
toeal cost sto multiply the product's cost bythe 
appropriate rmx. When the total cost of an item is 
obtained and js multiplied by 1, 100% markup 
(Ge. teil price) i the resale. This ts ilascraed 
below. 


Equation o Fre Total Cost 


(Cost Tax Total eet 
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ample: 


‘Amoxil (100 mg, 100-count bone) cast = $26.75 
“Tar (@ 10%) ~ 100 
32675 J00 = $2675 
$2675 + $2575 = #29475 


‘Ta Fnd Reta Pie © 100% Markup: 
Total cost of he tem 


map 
94s x2 = $5086 


etl Price @ 100% 


‘Ther $5886 dv by 100 tablets nthe bole = 
‘5886 oF $0.59 each 


‘Sos each tar can be seta for $0.59 (or $060 
to make accounting eae). 


‘Reorder Quantity 

When the reonfer quantity is determined, » wood 
‘ie so set the amount eal ro Tomonch supp, 
By ordering # L-month supply of prct the JOM 
will not have wo micromuanage inventory. The reo 
der quantity can be postal dhe computers mae 
ter favenery lst, 


Robies Vaccine 

Recah rapanling eles vaccine ate very impor 
‘ant. Each rabiee ceriicate raflcte the vacci's 
cexpition date and serial number (Figure 19-8) 
“Therefire, the KOM mut emsire tht the erticates 
reflec those numbers by checking that the serial 
‘number and expiration date ate posted conectly 
the computer. This aot opsional: t must be done. 


—- 


Pharmacy and ICM office 


Technician’y Notes 

‘A toom ithe veterinary falty that set up 10 
sane 35 the phanmacy otice and the ICM office 
prowdes 2 plce t= ongnize catalogs, surah, 
agains, and sles ets 
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Date of rabies vaccination 29 APROF 
Next rabies vaccination of 729 APR OF 
Certificate number NIA 
Previous rabies vaccination NA 
“Best 
“Taylor Lane, DVM 
“21 Banner Street 
‘Camden, Arkansas 71701 
‘501-836-8390 
‘Owner name Best Veterinary Client 
‘Owner's addres 1513 Schnauzer Lane 


Patient's name n 
Species Canine 

Breed Mix 

Gender ‘Male Rewiered 

Color and mars Brindle/ White of chest 
[tay number TA. 

Weight 101-4 

ae 2 years 

Taylor Lane, DVM 
‘Vaccinations administered: 


RV/DA2PP/CV/ Bordetella 
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(Other items, such as DEA onder roads, Occupa- 
tional Sasty and Health Administration (OSHA) 
manual, maria safety datasheets (MSD'A), aad 
supplier! catalog alo can be stored te the phar 
macy office, 


Organizing Inventory in the Veterinary 
Hospital 


The eal situation fr organizing inventory in the 
veterinary hospital is to establish a cencrally - 
cated pharmacy area Jn this manner all pharma: 
eaten cat he counted easy, 


Technicians Notes 
Irwertary within the pharmacy area canbe aad 
18 voriety of ways. The most common ways Ko ar 
range products of alphabetically, by theapestc 
ef by casa of the dug. 


Anny way ro. onpince inventory ito pine the 
master inventony list and then stock products on 
the shelf dhe same way that chey ae led on the 
raster lis le this way, ther It time wo peor 
‘oveotar, prshcts are artnges on the pharenacy 
shelves in the same order they appear on the master 
Inventory lit—thereby enabling inventory to be 
rie out im timely fasion 


Technician'y Notes 

‘the (OM should designate a busetn board for 
‘merios to the veer stat 

Memos atach toa bullet board can alr 
hasptal sat of cmpany buyous, discontinued 


items, and backordered fers. Use of a bulletin 
bail roves the ICM wth feed fom rat 
ing iterpions by offce sat conceing eversory 
‘questors Adsisonalh this blletn board i: 2 good 
toca forthe reorder log (Le, “want book’) 


‘Special Conditions 
Some special conditions mus be recognized when 
fone is arranging inventory. Products that require 
refrigeration have only a limited amount of 


storage space in the refiigerator. Care should be 
taken co avoid ordering too Tange a quantity of 
these stems Fecause the aallahle amount of te 
‘igeration may not be able m cootain the onder 
amount. DEA substances should be kept in 
Jocked cabinet that has been bolted tthe Aor, 
“The space within the cabinet shoul be consid: 
‘ere before increas amounts uf merchandise ate 
onder. 


‘Monthly Inventory versus Rotating 


Inventory 

Deciding whem and hw fen to pefor this neo 
fenary fonction the questing, One fective 
metho iso perform a otating inventory. nota 
Ang inventory necenitates the division of like pr 
‘cts into catepoies, These categonieg are ge 
rmumber of one through four. For example, each 
‘category designated as one t+ counted during the 
‘month of January. Each eategory designated a eo 
1s courmad during the oath of February hice 
cccunted in March. and four in April Daring the 
‘month of May, the tnventory begins gai starting 
wit dove categories designated with umber cme, 
“Th, each category ts counted three times a year 
(Fare 19.9). Althoush chi may mt he weeeptable 
twall veterinary peactice owners, certainly can be 
fan efficient way to perform a physical inventory 
‘Many times, only one penon is responsible for in 
ventory control within the veterinary fairy, and 
‘curing every ier stocked in practice ey tke 
single pesion 1 ro 2 days to complete, I inventory 
‘dome cn a monthly Fass (ie. all items counted 
‘ech month), the ICM cannot perform other nurs 
tngo tecnica sili the day inventory taken 
When a nating method i ws, a salle ancunt 
‘of inventory is counted each month, thus enabling 
the ICM to have time available to perform her 
fob duties 


Technician’y Notes 
Notheg & as effecive as performing a physeal 
— 
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ventory 
Sin totational 3 r 4month cycle makes the 
TOMS job eaues. A vererimary technician ey 
Pesform many functions in a veterinary practice: 
we of a roUItng Inventory ensures an accurate 
sume and aol ne ofthe Neternary technicians 
rus ails 


Ea 


Ina busy veterinary facility an tea situation ss 
deal with 2s fw supplies as poste. The ICM wail 
constantly be involved ion appointment with 
sales representatives if varcay verses are ase 
aan with a few supplies as prwshle releases the 
JCM to perform reguloe nursing ana echnical dur 
te required by the facility sles rep ae asked 
make an appointment, the ICM will ow whee 40 
fxpect a vit and an better prepare the nocd 
wok schedule acura this vk» The ICM should 
ensure that sles reprevenacives are aware of inch 
breaks snd quitting time otherwise, they may jt 
"pom In to make a sale without considering the 
JEM schedule 

{dealing with pharmaceutic and supplier sles 
represeneiives itis alvantageous to be aware of 
several things. (Krwwedge of the followin infor: 
rmation will ake the ICM more etective a the 
responuibbity of inventory maintenance.) Quanticy 
sad scetment discounts ae waye eat pharma: 
tic companies can offer incremed guamtiten of 
ipods Usually, the cormpany wll ufler a dscount 
for buying lager amounts, but several conditions 
must be consaered bythe ICML Fist, how fast ean 
mounts ofthe preuce sold in the peactice be in- 
«reve Remember time money, ea pric eft 
slung the pharmacy for extended pees ell 
end up costing the pectice money, even though 
the merchandise may have been tought at a dis 
counted rates Alu, where will the overstock be 
stored? Does the pesstice have suficlent rex 
store inerened quantities of product? Sometimes, 
‘quantity dicount are not what they appa to be 

Delayed billing is scother feure that some 
pharmaceutic and supplier companies may oer 
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‘When discounts for quanity buying ar offered 
the veterinary practice, the statement often will 
reflect a delayed billing option (ie. the state: 
smear does nor have w be paid within the usual 
30-day span). Instead the opeion of paying within 
2160. to Weday period will extend the discount, 
Usually, no meres s charged the buyer and the 
practice owner may be able to purchase increase 
‘amounts of stock at a reduced rate without the 
mal of coming up with funds to pay for 1 al 
within a 30d limit, Consideration must tl be 
triven to whether or sor there is acento 
for storage of overstock and how soon the product 
‘ean he sold 

‘When an oder i placed, many companies wnive 
the shipping fe i the veterinary practice onder 
minimum amount of pralot, For exam, i the 
‘minimum order arouse +3250 por onder, the ICM 
‘ean sve the practice shipping fes by enferin the 
minimum amount. Keep in mind that » shipping 
feof $10 when multiplied over 10 onders ah 
to $100. Shipping cots malepied by 12 months 
cu be use to Puy other procs insted of heng, 
spent on shipping ee. 

‘Some phormaceutic and supplier companien 
‘offer scones for early payment. Veterinary prac 
"ices can save money by fuying the statement eal) 
“This too 4 way to save the practice money. On 
the flip se, penalties may be uopeve foe 
sents fod ater the Kay time limit. The amount 
‘pak dn penalties can also buy product instead of 
being apent on Tate fee, Every practice sbould 
‘endeavor to pay withit 30 day, 

“The ICM shoul he familar wth each vendo 
tetuen policy. eons shar ate expired ay ave 0 be 
renummed, along with any item that is not selling 
‘well Some vendors will allow product to be re- 
turned and will crit the practice’ acount n> 
ccondingly. Items that have expured may he picked 
‘up by 2 sales representative and replace, Te sboukd 
bbe noted chat expired controlled substances cannot 
be picks up by the sales representative for retura 

the pharmaceatie cmnpans 


Incoming Freight 


“The inventory control manager must be lett poe 
‘ale damage incured freight durin shipping. 
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Technician'y Notes 

At the time freight is being unioaded atthe vets 
‘ary faci the ICM should vsualy check for da 
‘age by noting any boes that ae not etact Wetness 
to fhe cardboard container may nds beshage of 
the contents, an boxes shoul be eounted and the 
number compared withthe number of cortaners 
soa onthe packing sip. 
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A-vendor uses a form of ransporeation t send 
required items to the veterinary hospital (eg UPS 
[United Pawel Service, Averitt Expres, Federal 
Exyeess, US. Postal Service). Once the vendor 
‘eens freight so the cami, the feight becomes 
sahjece w0 Go FOB rules: FOB destination and 
FOB shipping pont 


Asuna ight anv sto ke penta 
Any danage shoal be noted. Evers 0 dope 
‘hiall he wpa othe vn a axe oe 
‘that cei can be eee ano dame ee 
trlacl Some compnie have «24-hour npn 
period (luc all damaged items must be reported 
Wh 24 haus ural tine, Danagal 
‘foul be rete wo the vende fom which hey 
wer ole inthe onal shiping carton th 
the damaged a ne In thi wy the verb 
tan nn theca sere ape 
the veeiy fy aco 


FOB Rules and Shipment Controcts 
‘A vere delivers ree tothe purchaser. The eter 
‘nary ficlty may make an cnr wich a telephone 
represencative, yen ot fix a purchase onder ot make 
an onder with the sles representative during his o 
iment ot the veterinary Fly A ship 

sone in which the seller tare the 
spd cer ty a carer fo delivery tothe buyer. The 
seller has no responsi for seeing thatthe gous 
reach their destination. In shipment contract, oth 
tile and nk of kos pas the Buyer whe the ss 
ane lven to ehe cater. Shipment contracts ate cen 
designated by the tern FO Place of Shipment such 
1 FOB Camden, Arkansas). When god are sent 
FOB (freon tsi) allowed hy place of shipment, 
they will ke delivered fre no the place f shipment 
‘The buyer mus py ll shipping changes fromm there 
to the place of destination. The ters indicate that 
title tothe goods and risk of foe pam atthe pot 
st origin. Delivery tothe eater By the seller aad 
acceptance by the caer coaplese the eanster of 
both tite and rik of lie. Therefire, the buyer 
accepts fll responsiblity uring the transit of goss 
(Bee and Sik, 2008) 


Technician’y Notes. 

Ved pace iret terms vey an eight 
ati eoong a phomscen acy Bees FOB 
Iles sae which Dares eto bye) 5 
the te height ond wo wil be respon in 
‘sls ff when fhe vendo uses ou 
Side wengorston compares 1 deer o0ds 
FOB destination i ht Ye eo ee 
Shp (eh) borg pases om te Wen 1 
the puch and sd foght Scams he Bop 
fy ofthe pacha when the spent 
cred to the vetewary hospital, FOB shipping 
pote meet the te of onnerip (Rea) 
Faves om he err tote putas vn he 
‘edo ples the goods n posession of ar 
08 Spe pont eis he pre dete 
tne wa espns the cae lab fda 
Se oo occ to height The ho oie 
ar stems can be rele (oot sr fo) 
pen dry sch ee th KM dees hat 
‘arage as o may hee cz because of he 
‘orton ofthe sipping cranes, he shipment 
tray be ee, wc cane he cari ses 
the pc ck to the een 


‘Receiving Freight 


Technician’ Notey 

(tis best to allow the person who placed the order 
to unpack the fight once the order has beer 
recone 


1 the onder is incowter, the person who placed 
the order wll know ic immediately, wheteat x per 
‘so unpacking eight who did not place the order 
‘ell noe now what iy comrect: Several nporeant 
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‘questions should be asked when one i unpacking 
an order such as “Did ge exactly what Lonered™; 
"Did get the right dr form (Le. capsules, tablets 
oe powder)"; "Did I receive the comect ste andlor 
strength?": "ls the products expiration dae a ling 
sway into the future”; "Does the invoice Int the 
price was quoted by the phone repo sales ep 
Does ths onder st more than the Ls aera the 
same tems! “Is anyahing back-ondere, and if, 
When will cha item be shipped; “ls any fight 
hmaged or musing"; and sth onder correct, and 
Fs, can the bill be paid (Lukens and Landon, 
1995). By asking all thee questions, the ICM i 
ssaed thatthe veterinary faclay will be rested 
fairly bythe vendor. 


‘Stocking Shelves 


Techniciaw's Notes 
should be remembered when shehes ae stocked 


that rely fecewed ems should be piced behind 
er ier 50 thatthe ols usd anor sk rst 


‘Whe atuck bo rtate am dis maces the fil 
ity tana thatthe practi sl or wed by the 
hovpial before the expiration date, When stocking 
shelven, 1 good to record expiration dikes The 
elie date sul ke the one recede ithe c= 
pater the oftware will presenta accurate Unt of 
expired items when the command 4 given to pane 
in expired items Ibe. Stocking sheves abo presents 
' convenient time eo dint and wipe off hike aad 
lids on pacts tha have heen sitting on dhe sell 
foe extended peri. Le should be road that afte 
cleaning, pralucts should be replaced i specific 
Tetons to Fsiiene accurate inventaey 


Vendors 
Several diferent rypes of verdoes may he wed. The 
JCM must have adequote knowlege of these tyres 
tw correctly place an onder. Some vendors allow 
solesing hy phones others requine thatthe oder be 
ven ta sales ep. Sell others aqui a fan or 
dee oan onder see through che mail 

Fullservice companies are those that send a 
sles rept vst the veterinary city ana fer all 


service. A technical staff, wually made up of set- 
cerinarian,isemployed:Fllservicecompaties us= 
ally camy 2 limited prosoct line: Some peodcts 
may be newly developed products thar sill erin a 
‘patent withthe federal govemment snd cannot be 
Dlered through distibutontip. A fullserice 
company fay sles reps who call om the veterinary 
hospital and take orders. Most fllservice compa 
ics will replace outdated product with new of wil 
credit the hospital’ account accondingh 


‘A fullcrvice company may have several “deals? 
thar the ICM mune decide 10 accept or decline 
Examples of fllservice companies include Pheer 
‘Animal Health, Pharmacia-Upjoho, Scheriag Ani- 
‘mal Health, nd Fort Dodge Animal Herth, These 
‘companies employ veterinarians wy technical sup 
fot staf, a thet padi lines ae often lites 
‘compared with disnbutoships. However, fll. 
service companies are forerunnen 10 the develop 
ment of new drugs protected under US. patent 
ls, in which ease they may fot fe sold der 9 
‘eeneric name wnt the patent expire 

‘Mail order discount houses provide good 
source for onlering items such as guuce, syringes, 
needles, paper tiwely paper drapes, and even io" 
peopl aenbol: Ordering fram this type of vendor 
‘occurs over the telephone hecause most donot 
tempor sles reps to visit the honptal, although 
‘catalogs maybe supplied and mailed tothe buyer 

Veterinary supply distributors prove the niet 
‘cenmon ay f acquiring supplies fo the veterinary 
fail. A disributr if an intermedi between 8 
fallservice company and the mail onder discount 
Joe. fa fllervice company sives it approval and 
2 contract is signed tween (wo companies some 
pecduces nonmally sald only shnagh a fllserice 
company may be cbnained from a dseriburec Many 
times, prodocts soll by the fllservice company 0 
the dotrtuto are the with a patent about x expire 
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sui to amounts aleaby posted in the computer 
ar cing tavalahle on most pharmaceutic prod 
wets Using a device capable of teafing fae conn 
remy enhances che courting a maintaining of 
ventory. 

Adicicnally, most software can be wed t0 0 
duce atari expiration fists fron computer flex 
ach month. The tal amoane of money spent oa 
‘ventory 16 a day, week, month, oe ye can be 
stained when computer sofware systems are used 


ct 


eannor be overemphasized how important inven- 
tury extol tothe veterinaty fay. The veer 
rary technica who willing take on dis aed 
respi wil ind himlf or heel an nvala- 
able member of the staf: Keeping in sind. that 
taventory isthe seconubhighest expere forthe 
‘veterinary hoxptal wil enable the [CM wo use cane 
iehen considering sles offer. Understanding the 
Practice’ mision i crucial im inventory contna 
Remember, time ts money, and product Ife siting 
tn the self for extended eral doesnot bene 
the fairy. Keeping» tarnver ofa eae oe tars 
Pet year fs minimum goo. Taining a backup per 
son t moniter inventory dari times of vacation 
lor scknes experienced by the ICM is ceucal Re> 
rnin enployees dating stall meetings ofthe in 
Fumance of "GIGO" and documencing oarage on 
the reonle log wll enable the fail o never run 
st of needed proshct. DEA protcts mast he com 
tlle by effetive documentation of thet ume in 3 
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Jog book hep silly fr sis purpose (es. comtmlled 
subseance log hook) 

Establishing formula for markup is critical The 
‘say tnvennoy is arranged within the pharmacy has 
a great deal to do withthe ease of counting it. NO 
better method of counting inventory can replace 
doing» physieal inventory: Keep sileyrepy abreast 
‘of lunch breaks and leaving times, Cartlly obs 
sere all feight for damage, and report claims a 
son as posible after receiving the product. Always 
‘orate preduct on shelves thatthe lest peoct 
ts sold fist. Be knowledgeable abun the lifferent 
types of vendors. Decide which method of inven 
tory counting is most avantageous to your paticu- 
lar stuation by deciding whether to count il 
lnventory monthly or on antag haste Keep 
seal relaccndhys wih local pharmacy hecase 
these business serve at a good source of knowl: 
‘edge and enue the veterinarian to onder hua 
‘post tot normally sold ehrough woteriay ven: 
Shee Decade whether a manual ora computerized 
system i het for your fii bn this ae of techs 
ology Best to use a computer stem x ic 
tate eticien work Hw 
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REVIEW QUESTIONS 


L.What ie foventiey? 
2, Name the five principles weit conta 
expense: 


3. When dealing with vaveniony it erveal 10 
remember chat ties 


4 Whiewtumover® 

5, Calle the turnover nite By wing the fo 
lowing eoenatin: Very inventory expense 
= $125,000; average cost of wvventory on 
band = $91250. 


ate the average ent of knventory on 
haa by using the flowing information: 
Years beshaning inventory = $75.000; years 
craig inventory = $130,000, 


6.Gih 


7. Name wo objective of on inventory control 
system. 
b 

8. Whar wa poeking sip? 


9, Whar wan invoice 
10, Whar warmer 
11, Whar e the reorder point? 


12, Why recording the expiration date and 
serial number fe rales waceine so inpoetat? 


13, Once the eonder poise weached, abasic ule 
‘of thumb isto oe 9 
month supp. 


14. Name some materiale shat may e kept in the 
pharmacy lbeary, 
15. Lise some mies for filling out » DEA form, 


& 
a 
‘ 
16. Time = Money 
a Twe 
Ik Fabe 


17. mean turnover rate of __ ts wcceptnble 
for gun veterinary jeaeticns 


al 
el 
el 


18. lnvernory sould be placa on pharmacy 
sbelves in such way 90 a8 to ensure 
a LILO 
KARO 
FOB 
sLICM 

19. DEA forms are imued hy _. 
“a state governments 
bb county governments 
city governments 
the federal government 

20. An item may be placed on buck order just be- 
‘came the pharmaceatie company chanins 
the color of the dug’ lel 
True 
1 Fale 

21. The price veterinary hospital poy for an 
item s known as and the amount the 
hospital sells the im wo a clear for s know 
= __price 
2. reo cost 
1 cone retail 
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22, The expiration date and the serial number of 
rabies vaccine adminarered! maint be recorded 
fm each pet's abies cerca 
a True 
Ih Fale 

23, Delayed billing has no pets ox 
practice owner 
a Tive 
File 


24, When a shipment arrives a a vererinaryhos- 
pital f the delivery carton appears to be dam 
Zags! the ICM does not have to accept the 
‘Suipment from the carer. 

a Tue 
i Fale 

25. When # DEA form i used to onder a con- 
‘lle substance, ic acceptable to draw a 
{ine through a mispelled won! and then wate 
ie correctly beside the misake, 

Tne 
th Fale 


Copyrighted material 


Hidden page 


Hidden page 


Hidden page 


APPENDIX B 


Weights and Measures 


Hidden page 


APPENDIX C 


Resource Information 


4B 


4 Appendix € Resource Information 
rug Information Resources 
‘Subject Phone Number Website 
‘Adverse dg reactions BEBFORYETS —__woyaldagoi/em 
Associations 
‘American Academy of Veterinary Constants ‘vecunledu/publifavcavctim 
‘amenian Acadery of Veena) wrong 
Pramecoogy and Therapeutics 
‘neican Aral Hospital AS00309 ov ashanetorg 
Aer alge fee Cicl rovwianp org/ 
macalogy 
‘merian Veterinary Mees Assocation 002482862 wwwanmacrg 
Governmental agencies 
‘rug Enforcement Agency Ofce of Denson 00238-7532 wmusdoigou/den 
onto, Rewstatan Secon 
Food and Orug Adm aton seomidnca 
Cente or Vetesinary Medne 301-596-1755 amd gave 
(fice of Management and Cornrancators 301-594-1752 
‘fice of New Anil Drug Evaluaton 301-384-1620 
‘Ofice of Suneiiance and Commpfance 301-827-6644 
esearch 301-827-8010 
3018276514 
United Sates Deparment of Agicune 
‘Anmal and Plant Heth epecton Senice aphid gov 
Centers lor Osease Cental and Prevention src p00 
Ceniet or Epidemiology and Animal Heath, 800554545752 (vice wawaphiusdapovis/ceat 
reponse ory) 
Cente or Heath Montaing cde gov/aichirn 
Intestate Shopng ‘aphid gow/seys 
‘Ceer for Aral Heath Montoning ‘vapisusda gow va/cean/cahm 
‘uptatonl Salty and Heath Adminstason ‘ooh gow 
eterna nfrmaton Network (ubsciptors) 600-700-4636 wmavncom 
Compounding and compounding pharmacies 
Professional Campoundng Centers of Amerca 000-581-2898 wimipecan com 
Formulates snd drug databases 
‘Antbois: Medial College of Wisconsin vouinimed mowed 
‘nibiotc Guide “abiotcGuide 
treet Org index at 
Formulary Medeal Cee of Weconsn 
Physicans Gena by subscription ont) svrycom/Mosby/ phy 
DosaCaku Online (ose caklations) ‘waumedccom/Dchomeind 
Health ences of oraton gteway ses 
‘ima Heath ste raion, 
{Vial Lary Pamacy ‘vanpharmacyotg/ 
National bar of Meine ‘toi nh poe 
Pasoneg antidotes ($50 cnsutation fe) 868-4264835 —amuaspeacrp/apce 
Reseach isiormaton 
‘Mons Arima Foundation sma Maristnimafoundaton org 


From Beh DM Sul ania nial arma) ad thrpeth, Paia. 2001, WB Saude 
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‘Veterinary Pharmaceutic Companies, Distributors, and Other Important Numbers 


‘Company Name Telephone Website 
‘on Laborato: 588-299-7816 ‘weecabbaTTCOR 
‘giharn/Deder Dimbuson of America 901-365-4442 
Apa ne Animal Health Osan 2012265074 wowabphama.com 
‘awa Blood Bark 00-2455759 
Aspen Veterinary Resources, id 816-415-1484 
Bayer Corp. Agile Dison, Animal Heth BOO-BS5.5796 wavbayerscom/ah 
Bopure Carp 17254-6500 ‘we bopure com 
Boehringer gees Vetmerica, Inc so0.82i-7467 \wawcbrvetmedcacom 
Bowe Cale Cy Cal lack ‘300-851-0960 
The Ble Co, 514-761-9098 wawesbuster com 
CE trl nil ses Laboaty 6153600125 
Nash Ten 
Columbus Serum Ca, 00.842. 1090 
Duvet, nc. 8162299101 wodurvetcom 
DVM Pharmaceusical, ne '800'367-4502 ‘worm NMPharmaceutiok.com 
lanca Animal Healt 00478-4441, ‘wowelarea com 
FYSCO Phormaciatals 856-691-281 warenscaphatm com 
Fort Dexge animal Mesh 00-555.8536 wera com/lotddge him 
CC Manos Manstctag Co, 800:2344265 ‘wer hari com 
Halocrbn Labaatres '800:388.3805 ‘weston com 
Hea Com. '800-CO-HESKA ‘wovceshacom 
ils Pet ttn nc 800:354-8557 
OE Laboratories, ne 800.248.2488 
Inert me 800-287-4838, 
Lloyd Laborato ine 800-481-0008 wolloydinc com 
spol Pharmuceutcals 800-258 0165, ‘wot 
Mena i 885-657-4251 ‘wo encom 
ert Veterny Supple, Ic 00972-4744 
Nasco West 800-5389555 
Neogen Comp 800-525-2022 woneogen.com 
Novara Heath US, nc 200-332.2761 ‘wow anna com 
Drthopedic Foundation for Ananals (OFA) 575-442-0818 woot 
Pots e. 200-525-6878, ‘wo peta com 
Poe nc, North American Region, 200-753-3500 wawpfzecom/ah 
‘nial Heath Group 
ac Anil Heath 600.795.0596 wopztcomn/ahy 
Phoont Pharmaceutical In 800-750-3644 ‘wom phoeraphamacouticalcom 
Phoene Scent, ne 816-364-3777 
PRN Phmaal 200.878.9764 
Schering Plough Animal Heath Com. 00-642.2118 womspanimabesth com 
SunboVetenary Supp 800-476-4343, 
‘ee, Ire 16238-6840 womevedcocom/dmoniy/ 
Vet f a dhision of Uo Inc 200-851-0004 com 
Veterinary Products (500-720.0052 semicon 
‘aborts se 21588, 2283, 2284 
‘eis Aral Hea 1500.92. 8URNS ‘yoo buevetcom 
Vtech Pharraceutials 00521-4686 
‘Webster Veternary Sopp 8002257311 
Widite Phamaceca, ne ‘570-408-6267 wasnidpharmcom 
Znpro Cop soo ess 6145 ‘wazinprocom 
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Controlled Substances 
Information Summary 


48 


Drugs tha have been determined to have potential 
for abuse by people ate clasifed a controlled 
stances. Centred sostancesar regulate thmagh 
the elfons of the US. Drug Enforcement Agency 
(DEA), which enforces the regulations of the 
‘Comtnolled Substances Act (CSA) and the DEA 
regulations ot Title 21, Cane of Feseal Regulations 
(CRI), Paes 1300 07 1316. Much valuable ior 
‘mation related ts the CSA and the CFR is avail 
ble online ¢ warwsdeadiverion usb ae: 

Tnfrmarion that may be fund ot the DEA 
[Diversion wehsite ilies bur me Femited othe 
following: 


+ Applications an online form inching Form, 
106, Report of Theft ana Lows f Controlled 
Subyeances 

+A complete lat of controlled substances and the 
‘chee of ech, 

+A ist of Dri and Chemicals of Concern 
‘nchales bith contalled and noncontnal 
rugs (eg, Tradl) whose abuse potential 
toncert the DEA 

‘Information shout propened ot new regulations 
tudor the CFR 

“ Orfces and Directories, salad It of DEA 
‘fices and oficial throughout che United Seater 

“© Prac’ Manual tha summarizes much of 
the CSA anal CFR 


‘Daugy that are under the contol ofthe Controlled 
Substances Act ate placed into five schedules. ot 
clases, according to thelr potential for abuse. This 
schol iy designated by 4 °C with a Rosman mie 
mera (1, HU, IN V) ses the C= 


Schedule I substances have no (or aneoversal) 
scepted medic we and hh potential 
for abuse. LSD (sere ac diethylamige, 
Tein, crack cocaine, manjuana, aod peyote 
are substances inthis lass, The we of medicinal 
‘manjuana in human medicine ts contoversal 
‘but may be permitted ym some states 
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‘Schedale I drags have accepted medical wes but 
‘havea high potential for abuse. A pana lst of 
school Il de clades moi, meperiline, 
‘deine, cocaine, oxyiorplone, amphetamines, 
and pentubarbeal. Onder forsehedule I drags 
‘rust he mae om DEA Form 222 (se Figure193), 

‘Schesule I substances have lew poeta for 
‘abuse than those in schedule I and inelae Hy- 
‘aan, puregoric, arbturats such a thiamylal 
‘ox thiopental, and anabolic steroids 

‘Schedule TV dra have lower abuse potential shan 
‘dynein sche Incl in his los ave 
shenouctal, diazepam, and pentaeccine, 

Schedule V drug ate the weston the scale of 
abuse potential and clude mostly wotirtheal 
and anricough medications. Lamont and Rob 
twin with codeine are inthis sel 


Every pemon or entity that handles consoled 
suhstances mast be repistered with the DEA or be 
‘exempt under the regulations DEA regotration give 
‘esctitoner the athority to hare contol bs 
stances. The DEA-ryistened presitioner muy et 
‘ee only in those activities that are allowed under 
‘ate law i the tate in which the pte leat, 
Tne eas, state Lae ts ore stringent than fe 
eal baw. Iya ves, the mos stringent relation 
taker precedence. To obtain DEA regitzation, a 
practitioner most apy sing DEA Ferm 224, which, 
‘an be hited as ard copy renin 

“A peacitnner must be reatered with the DEA, 
tn each state where controlled substances ate pre- 
seriked, almioustered,or dispersed. As, a separate 
rexitation i required foreach place of busine ot 
eawtice where controlled substances ste sls 
pense Aw exemption i made shat allows till: 
ated (employee) veterinarians to act on behalf of | 
regbtered veterinarians to administer or dispense 
controlled substances. The afiited practitioner 
‘cannot write prescriptions under this exemption 
dan may need state registration. 

“The perion who holds the registration must keep 
the information on the rezistation certificate cur 
rent. A leter of request must he made tater the 
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ame or ake or to approve a change in schedale 
tom the ceticate. A DEA moiiation mint be i 
sued betire applications related to the request ray 
be caod out by the regbtrane. Registrations must 
be renewed every 3 yeas 


‘SECURITY REQUIREMENTS __ 


CCER regulations requir that all eystrants provide 
sffective memures and process to giant inst 
theft or diversion af cantalledsubweances The 
DEA Pracimer’s Manual lists several factoes that 
may be wed to detemune the adequncy of scutty 
mesures Those factors include the following 


+ Location ofthe premises 
* Type of buikling nod ts constrvctin 
‘Type ana quantity of contre substances hep 
con te premises 
Type of storage container 
+ Contd of pubic acces tothe fiiey 
+ Adequacy of premive monitoring ystems 
«+ Availability of police protection 
Regulations require tha shee 1 through 
sontrllad subwtances be stored saa “acsely 
locked, substantially constructed cabinet” If the 
registrant stores cieentanil, etorphine, ance 
Aiprenoephine, wate oe steel cabinet euiealene 
W US. Grverment Clie V security container 
(General Services Adminstration specications) 
re be ved 
Regulations state that regstran shoul Kim 
sce to emerald substances asconding to the 
following juidelines. Access shoud be denied 0 
the falling 
+ Any penn convicted ofa felony eee 9 a 
‘ontrlled substance 
+ Any person denied DEA retation 
+ Any perm who as had a DEA regieratin 
revel 
“+ Ang perton who as surendered a DEA license 
for cause 


Registrants must notify the DEA of any thet 


“gia loa” of conte stances wing DEA 
Fon 106 scum the theft bow fs dcr 


a9 


Regatrants unr the CSA most iaintsin apeifc 
seconde The Practimes Marva sates thar records, 
tnventoics and records of substances in schedules | 
and IL mas be maintained separately fom all ether 
record I further tates that record fut 
schedules Il, 1V, anal V must be anton sepa 
‘ately or on 2 form hat steadily retrievable fom 
‘ordinary usiness cond of the practitiones. So, the 
registrant must have two separate ets of rec for 
‘cml substances. The record for schedules I, 
Nand V ean be kept with records for noncontlld 
sulseances if they can beens retreved, Schedule I 
records ae wally kepe in a controlled substances 
Jog. and schedole IL, TV, and V dey are hep i 
‘centile sieances log anor in computer tn 
ventory sjstem. The American Animal Hospital 
Ascetasion publahes a conte substances lg fot 
‘purchase that may avon pitfalls of hoxptalllinc 
‘constresed hs Entries in he log sul be made 
fe tok with great care, and mistakes should be 
marked throng, corrected and initialed 

Each reairant must einai» "complete and 
decorate recond of the controlled substances an 
Fad and date the iwentory wa conducted” This 
record mast he in written, typewritten, oF printed 
form and maintained atthe registration locaton for 
2 years After the Bt inventory 1 taker, # new 
verry must he cari cat every Z year: Regul 
‘ons state that each inventory must contain the 
{allowing information: 


‘Whether the invennory wa ten at the 
beginning ot the end of the business day 

«Names ofthe controlled substances 

+ Each form of the comrlled substances 
(ee 50-me tablet) 

‘+ Nutnher of dese units in ea container 
(e4. 100-abler hore) 

“* Nomker of commercial container of each form 
(ex, r90 100.chlet hotles) 

+ Dopuaition of the controlled substances 

+ Name, dem, eal DEA egies aie of 
the registrant 

‘+ Shmature of the person performing the 
inventory 
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26 Review Question Answers 


ANSWERS TO CHAPTER 1 


1a Amagonist sa deg that has afinity for 
‘receptoe and stmalates the eecepte 12 

A contmindication fe» reson otto use 8 
dre in particule station. 

« Etcacy i the deyree which a de 
rodues is deste effects in paient 

4k An overthe-<couneer deus i one that may 
bre purchased and weed withowt 9 prescrip 
on from veterinarian 

‘6A prescription drag one that must be wed 
Uundr the supervision ofa veterinarian. 

{A receptor is group of specialized moke- 
‘ules oor iva cell that bi with 2 de 
to proce an effect 

1% The therapeutic index express the rela 
tionship between w dru’ therapeutic aad 
hurr fest 

th The withdrawal time i the amount of tame 
thar must elapse between the end of drag 
therapy andthe elimination ofthat devs 
from dhe putin ehaues oe proba 

|. The vetetinatinn-cient-putient relation: 
ship the rlaronsp shat est exist 
between the veterinarian, his oe her 
patient and the patients owner before 
preserption dogs may be dypense. 

Four sources for veterinary drags te anal 

products, plane materials, mineral ant 

synthetic products, 

3 A drug regimen incloes the dose, the mute 
‘of alminbtration, the frequency of als 

‘tation, sid the duro of aleninkeratcn, 

Fora valu! vetrinanun-chent-putent relat 

ship to exis (1) the veterinarian must asume 

respuaity for making cine patents 

relation tothe health ofthe ama, (2) the 

‘veterinarian mine have recently sen the 

animal and be segaintd with is eae, and 

(G) the veterinarian mune be avilable foe 

fothow-up eae ofthe aia 

5. tis a tchnician’sresjoostlity so cay out the 
veterinarian onder correctly The technician 
Should read the drug label hrc times wo ensure 
that the proper drs being administered aod 


should rake cae to administer the comect ene 

‘by the corect route. The technician should also 

te aware of the expecta effects and the poner 

taladvene sue flees wo he able amine 
the patient an a responsible way, Ia lange 
animal prctic, the technician shoal be aware 

‘fwothrawod tes ard potential reside 

pestle 

6. A drug Sst absorbed (orderly placed) 

{no the Bloodstream. In the Hood, the drag 
may Kind with a plasma protein oe may exist 
{nthe free state. The circulating blo distib> 
tes te drug othe capillary level, where the 
drug leaves the circulation and enters the in- 
terttial fad, The interstitial uid bathes the 
‘ell and allows the drug to enter the eel 
band with surface ceptors. The drug then 
‘exits the cell (or ts surface), moves hack into 
the interiialfud, eceter the circulation, 
and i tranpeted to the liver for metabolism, 
‘Alter i ts metab, the metabelie is 
twatwported to the kidneys fr excretion, 

Z (1) The oral toute provides a simple route 
‘of amines, Many fc tors ay 
vence the rate of absorption al the 
fora route may oot be appaoprate ithe 
‘als vomit 

(2) Subestancous adminstation of drug 
‘wally imple procedure, Absorption 
from subcutaneous sites may be slo, 
and Iypernic solutions should not be 
sven by this route 

(3) The intramuscular route proces fister 
absoeptien that the subeveanems ute, 
tbac cae ost be taken with many de 
‘otto inject them into Hood vessels. 

(4) The intravenous route allows immediate 
accent the bleak and the > 
‘on of urtating drugs. A. toxic oraller- 
‘9¢ reaction can be a side eect, 

(5) The intraperitoneal route may be wed 
to administer ids and some others 
lutsons when ether mutes are nota 
able. Abscepeion ftom the peritoneal 
‘avy slow, however 

(6) The intraareril route i seldom used 
route that ay peoduce sures or death 
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(D) The inercantise naar suse primarily 
for administering emergency dru or for 
cutharet 

(8) The iamedalley sours way be used 
‘tw administer us or Wood ro small 
animals those with damaged eins. 

(9) The inhalation route swe todmi- 
ter drugs to the respite system. 
Special equpment may he required. 

(20) The topical oure may be se 19 place 
drug on skin or mucous membranes sod 
‘nay be facilitate by the we of carier 
subseances in some iestances, 

(11) The inedeemal route wed primacy 
for allergy testing and for dogsoxing 
tuherenons 

8. The absorption of a drug may he inluenced 
by (1) the method of absoeption, (2) the pH 

‘of ee drug and ie forzation seus, (3) the 

bsorptive sueice ates (4) the Blea sappy 

te the area, (5) he solubility of the dru. (6) 

the dosage frm, (7) the tans ofthe ota 

testinal tact, and (8) ineractlons with other 
ras: 
9. b. Liver 

10, 0. Kidneys 

ceptors 

12, Proprietary 

13. The sx jem hat mst be om drug fel 
te the deug names (generic aoa tak). 
the drug concentration aaa quantity, the 
name and ankles ofthe manufacturer, che 
‘trolled substance status the mantic: 
‘rer canto otf uember, and the dew 
expiration dae. 

14, The uvemment agencies that rege the 
development, approval and we of animal 
bath products ave che FDA, EPA, an USDA, 

15, Many veterinary clines dispense rather than. 
presctbe drugy because ofthe prot eared 
fro selling the products. 

16. Veterinary pharmaceticals may be pursed 
rectly from the mannfacture, from dete 
‘os of ftom yenerc mall onder companies In 
some instances, drugs may be solid under on 
Inbel to graduate veterinarisns and under an- 
Uther asim wee the counter pract- 


Review Question Answers ar 
The Green Bok 
18. FARAD provides resources concerning the 


artance of dag resides in animal 

19, AMDUCA (Animal Medinal Drag Use 
‘Clareation Act) 

20 Compounding refers tothe diluting or cumbin- 
{ng of existing drugs 

221, Drug ess i arial pralucts nay cae 
allergic reactcns or neoplasia i peopl, and 
they may couse the development of antibotc- 
restant strine of acter 

22. Pharmaceanamic, pharmacokinetie, an 
pharmaceutic 

2B, Liver 

24, An “ethical” proce isone sold enly through 
veterinarians sa pic of the manufacturer 
rather than by FDA requirement 

25. Metabolite 

26. bs indiction 

27. a. practical experience 

28. wiry a drag it a way not sect by the 
abel 

29, a. The veterinarian has seca and trated 
allthe cient pets except do for which 
the owner woul! lke 10 huy heartworm 
preventive 

30. c. pharmacokinetics 

31. bby injection 

32. be metabo (hitranaormation) 

3c. etheacy 

34. bie 

35. ¢ AVMA 


ANSWERS TO CHAPTER 2 __ 


1. Drugs fr oral administration, deus for paren- 
tera ainistration, drugs for inhalation, 
dep foe topical adeinistration 

2. Lange: balling gun 

3. Injections, implants 

4. Singles ali 

5. Sharps comainer 

6. Right patient, ihr drag, right dose, 
route, right time and frequency 

7. Voeiting 

& Rapid 
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es Review Question Answers 


9.7 

10. Large 

11. Date, owner name, patients name, de 
fame, amoune dispensed oe administered, 
name(s of personnel administering the drug 
tw the patient 

12, The pla syringe may whsorb the dru, 
which may cause ito hele ffesive. 

13, Lula slip-np, eccentec, caherenup 

41 

15. Insulin syringe 


19, b, cao artery 
2.472 
Bek 

22 bew 

23. 615;30 

24 24: a8 

25. bowl band ¢ 


Problems Using the Metric System 
Laie 

2200 

4235 

4.5000 mg 

5.3L 

6 20008 

7. 500¢ 

0005 be 

9. 000125 


811825 ml 
9.5 al 
10. 125 hls 


on 
7501 
Pests 
9. 052 pt 
10. 150 ml 

159k 


Problems Measuring Oral Medications 
‘oles 

15 eters 

4S eablers 


eee 
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4. Tables 

5. 5 tablets 7.5 tablets 

6. 20 bles 

7, 200 ny 100 mg; 50 mga 4 ans 2 rk $4 ea 

8. 05 aber each moming and afternoon 

9. 60 ables 

10, 05 tablet 45 mblers 

11, 6. bg 68 ig: 075 table; 31.5 tablees 

12, 4 tubes 

15, 100 02 oF 3.125 ge (containing 3 oe powder 
per quart of water) 

14. 05 ables 7 tablets 

15, 10 al 


: 
1. 04 a 
2.080 ml 
XT ot 
4151 
2 ml 
6. 195 at 
713 08 
B. 074 ms 097 mgs 0.37 ml 
9, 2500 my 25 mi 2.5 bottles 
10. 54 mg; O54 ml 
Sal 
12,01 al 
13, 47.5 mg) 19 
14. 0m 
15, 15a 
16.018 ml 
17. 036ml 
18.15 ml 
19.055 ah 
20.1.2 ml 


Injection Problems 
1.2 
25a 
3.15.a 
4.375 ml 
5. 025 ml 
6 2ml 
7.075 ab 
8.15 ml 
9. 06 ml 
10. 0.22 ml 


Review Question Answers et) 


Solutions 
LVI C1 = V2x C2 

VI 100 = 100 x 10 

Vi = 100 = 1000 

vizio 

10 ml 37% formaldehyde + 90 al water 
2VPxCl=V2x@? 

Vx 50 = 1000 x3 

Vix 50 = 500 

VI= 100 

100 ml 50% deste + 900 ra 0.9% NaC 
BVP RCT= V2 C2 
Vix 0 = 10 «5 

Vix 80 = 500 

Vi=10 

10m 50% deatrne + 99 ml water 

4: VIX C1 =V2xC2 

VI x 09 = 500 x 0.45 

Vi x09 = 25 

Vi= 250 

250 ml 0.9% NaCl 4-250 ml 5 dextone 
S.VI«Cl=VIxC? 

Vix 50 = 2000 x 25 

VI 50 = 500 

Vi= 190 

100 ml $% deste + 1900 ml ceed 
Ringers solution 

6. VIX CI = V2 «C2 
VIX 50 50% 5 

Vix 50 = 250 

vies 

5 and 50% dentnne + 45 ml water 
TVIXCI= V2 C2 

VIX 50 = 500% 25 

Vix 50 = 1250 

VWi=3 

25 mal 50% dentrone +475 ml 045% NaCl 
8. Remember: 1% solution = 100 nl pockets 
‘cvntaning 30g = 50,000 my 

Vix Cl=V2x Cl 

V1 2 59,000 = 1000 x 100 

‘V1 x 50,000 = 100,000 

v=? 

2 packer of 50 GG poder +1000 nl water 
19. Remember: 8% solution = $0 ml 
(One 5 vial cmains 5000 mg 
VIxCl = V2xC 
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1 x 5000 = V2 x 80 
5000 = V2 80 
625 = V2 
(62.5 wl needs to be added to ne 5g val wo 
prepare an 8% solution 

10, Remember, 2% solution = 20 mg/ml 
VixCl V2 C2 
Vix 100 = 5 «20 

100 


1 ml of Saramroune (eycesporine) + 4 at 
igi olive ont 
11, Remember: 37% fnonaklchyde = 100% 
formalin 
VINCI = V2 x C2 
Vi x 100 = 5022 
Vix 100 = 100 
viet 
1 ml 37% formaldehyde + 49 rol water 


Problems Calculating IV Drop Rates 
1.42 ihn or appwoximacely 0.69 grec 
2, 60 stein or 1 gece 
3. 30 emi oe 1 see 
44.015 mln oF 9 gt 
5, D5 alin 30 yr, 

6. 152 ml 
7. 18 mthe 
B. 20 mt 
9.151 
10.33 al 


ANSWERS TO CHAPTER 4 


1 An agonist is deg thar combines wih a 
receptor to bring about an action, whereas an 
stagnate with  eceptoe and 
Mocs the action, 

2. A neutocanamiter tw chemical substance 
‘released by a nerve ending at the synapse. It 
‘acts onthe adjacent neuroe to stmube, i 
Fabio change ts acta 

3. 4 Thalamue 

4 Incerupeing the generation or conduction of 
nerve impultes; interfering with 

5. Epinephrine or norepinephrine 


(6. Mimicking neurotransmitter, interfering with 
rneuroanamittr rele, locking the 
tachment of neunotranemiter lo Rept 
and interfering with the heakdwn of 

7. To control vomiting, to tet urinary reten- 
tion, to simulate gastcintestnal activity, t0 
treat glaucoma, and ta i the diagno of 
myasthenia gavis 

'8. Cholinergic blocking agents (anticholinergic) 

9. Adrenergic (sympathomimetic) 

10. 4 Beta Necker 

1, Bradycardia and hypotension may be ant 
ficed by using atropine; espeaory depression 
‘orexcenive CNS depression may be antg- 
rized by using yohimbine 

12, Thishaehiuraes ate very soluble i fa, which 
aco lke x sponge so take the harbiturate out 
‘of the erculaton and away from the CNS, 
‘Thin animals have redced ft levels. which 
meas that mre of the vubarbieurate re 
‘mains inthe Bledstream and may cine ox- 
‘ceasve deprenion ofthe CNS. 

13, Analgesia, increased muscle tone, mainte: 
nance of pharynecal/laryngea reflene, tne 
ress, and as of the Mink eee 

14, Respiratory deprewion, canine depression, a> 

15. Nalowone and nalrphine 

16. Becne of tendency to precip 
solcion whee sored 

17, Doxapram (Dopram) may be administered on 
‘or under the tongue, in the uimbeal vein, 
“or by ater ejeci 

18, Some pentobarbital euthanasia agents have a 
ted dye aed eo distinguish them fom pent 
terbital agents that may be used for anesthe 
sta. Because these agents are emily identified 
2 euthanasia agents they have kes potential 


20. Burnin 
21. Propo 
22. GABA 
23. Dincepam 
24. Cleenicalm 
25. Anne! 
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26, f endocrine 
27. somatic 

28. nent 

29. a. away toward 

30. b file 

31. b unconscious 

32. d- acetylcholine 

133. c.communvcation with ster cll inthe be 
34. yohimbine 

35, a. yohimbine 


ANSWERS TO CHAPTERS ___ 


1. Nontrilsy nasal cavity pharyy lary, 
trachea, bronchi, atl beaches 

2. The four functions of the respiratory systema 
sre wxygen-eatton dioxide exchange, regula 
tio of ackbhyse Falance, boy temperature 
regulation, and voice prchatbon, 

3, Structures inthe nasal passages ter, 
am, cd bay ned The coh, 
sneered revere sceze attempt 
remove foreign material that has entered the 
respiratory system. The rawcveiiary 
‘mechani alo removes foreign mateeal 
fromthe respiratory system. Macrophages 
‘ed tmmunlabuliny inactivate oe destoy 
fevisive organians. 

4. The thee important principles of espiatory 
therapeutics ae contol of secretions, conrral 
tf rellenen, eal maintenance of renal efiom 

5. Probate 

6, Through the breaabwn of disuse chemical 
tends 

7. Acetyleysteine & miministered by nebulization, 

8. Throngh depressive of the coh center i 
the braia| 

9, Schedule V 

10. Release of acetylcholine, teleme of histamine, 
tnd blockade of heta-2-adrencrec receptnes 

11. Epinephrine se albuterol 

12, Phowphodiesterme 

153, Treatment of insect Bites and reatment of 
herve in horses 

14. amine 


Review Question Answers BI 


15, Treatment of respiratory depression asoctated 
‘vith anesthesia and stimultion of respiration 
wnewhorn annals 

16, 227 ky ¥ 0.22 mnglhy = 4.9 ng; Sang tablets 
ar avaible Dispense 14 ables. 

17, 1. Asa mucalyic agent 2. Asan antidote for 
acetaminoptien tonicity 

Is E 

19. 110 5 microns 

20. Albuterol 

21. c praiction of seaium hicathonate to al in 
telat ofthe acid-base balince 

22. dh expectorants 

3. a. antiowsives 

24. b.butorphanleareate 

25. d. Chan tl 

26. 2. prednisolone 

27. €-methylaanthine 

28. bs decongestants 

29. s.anuihitamines 

30. « prednisone Na succinate 


(ANSWERS TO CHAPTER 6 


1. Kidneys, eters Made, ates 
2. Rompun and Ketaset 

5. Prerenal renal, postrnal 

4 Droreties work hy removing exces extracel- 
lular fad, by increasing urine volume ad 
sexu excretion, and by decreasing hyper- 


5. Pots (K) 
6. Angonensin ID 
7. Stewite 
1 Enthropoietin, decreme 
9. Loop diuretics inhibit the tubular absorp 
thom of som, 
10, Posterior pwtary sand 
11, hc onpnate from the Kidneys and connect 9 
the urinary bladder 
12. . hypertension 
3. b exteacelilar 
14, be posterior 
15. potasiom 
16. bs oroliths 
17. a hematurie 
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1. The right atria an ight venericle serve 
famcrionally a one pump for eectng Blood 
the lungs ad the lef trum and left ventri- 
ee pump blood tthe systemic eiculation. 

2. Smeyinm (interconnected mass) 

5, Salam (Na) cakium (CoE), potas (°) 

4 Refractory pera 

5. Chronarpic refers to the rate of contraction, 
wheres hump eer no the free or strength 
Hf cunnractn, 

6, Pele sche volume of Nowa in the vente 

cles atthe end of distole (the amount of 

‘Hows hat iat be pumpest out) Aferhnd i 

the exbtance in the arteries tha the ventricle 

trust cvercame 1 pup No 

Increming the heat rte, increasing the 

stroke volume, increning the eficney uf the 

heat muscle, ad heart enargement 

‘Contra shythen disturbances, manta or 

creme cardiac output relieve Rus accumula 

tons, crease the oxygenation of Boal ane 
rovide oxyzenfeditives 

Benicia eects inchade daproved conden: 

samenciley, decreed heart rte ania 

fhythenc effect and dectemed signs of d= 
snc A tox effect vomiting 

10. Stimulation of cardi contraction in canine 

11, Conditions that cause hypoxis electrolyte 

Imulance; increased level or sersitiviy to 
tatecholamines: certain Urs och ty sali 
Frbcurates, ad thers and canhae roam 
ot ease 

12, Class [A— quinidine; class IB—ideesine: 

class IC lecainice; clas II—propeancll 
lass Hf rey, clas Wainer 

13, Hiydesline—ameriobie dtc, rieogyeerin— 

venodilator,pazosin—combine;enalapel— 
sombined 

14. Lass called » lop dee become thie 

reabsorption of som in the logs of Henle. 


15. Pocus 

16. Bronchodilation, oxygen therapy; sedation, 
‘eration, an centesis 

17, Depolaricaoa 

1S, Canlic output 

19. Congestive heart flare 

20. Angiotensin Ito angiotensin IL 

221, Wear gloves tate application sites; do 
‘ot pet the animal at the applicaion ste 
‘measure the dosage in inches: and contact 
the veterinarian if arash appears a the 
application site 

22, Law 

23. An abnormally low potassium level in the 
Boa 

24, The primary sae (1) salivn restriction 
and (2) maintenance of good teay weight and 
Condition (feduction of obesity or eachea). 
In some instances, specie nutrient deficien- 
‘tes concurrent diseme ani electalyte 
‘onder may new tobe addres 

25. (1) Increase force of contacto (2) an i 
‘een in Nond presure; (3) elevated Hood 
these levels 

26. bs Four 

27 ¢ eachyeantia 

244 be arthychonia 

29. a decreasing heat rate ro sich an extent shat, 
the tmyocandiom protect fom dae 
‘caused bythe wncremed workload 

30. duplicate hernia 

31. €,caniacslyconide 

32. decremel 

33. k fhe 

34h decrease 

35. b.hypotlemia 


ANSWERS TO CHAPTER @ 


1. Entry of food and uid into the body bso 
tom of nutrients and excretion of waste 


peabocts 
2. Dos cats and primar 
3. Ruminants have a system of frestomachs, 
{ncloding the reculu, rumen, and omasu, 
sshich alos them 90 digest coarse plant mit 
terial aswell as a tre stomach (absmasien). 
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4. Regungistion ia normal process of ruminants 
that permits them t brine up partially 
ote foodbeuf fr nechewing. Voriing is 
the forcible expulsion of yanric contents 20d 
‘generally considered to be pathologic. 

5. Microorganisms in the rumen 

6, The autonome nereous sytem, hormonal 
control and chemical (histamine, prota 
‘dn, and others) eontrl 

7, Bacterial endotoxins may increase the perme- 
abit of intestinal blood vessels resulting i 

crease uid hss. They aso my ince 

fever and initiate shock. 

‘Chemical substances (digitalis compounds, 

res koe Fe andthe and imps 

from the inner eat 

‘Centaly aetinye—apomorphine and xylaine; 

Deribely eting—o f pece a 

10. Antiemetior 

1, Reslaing the secretin uf hydeachlos: ack 

by patric mucoval cells 

12, Cimetidine nr raiisine 

13, Perini (a wave of eootration) anal 

segmentation (x xing ction) 

14. Withholding of fo for 12 0 24 hours 

15, Ras and ores 

16, By retaining water osmotically in the wut, 

these agents cause softening ofthe ssl 

17. Pym 

18, By mimicking the effect of wcesylcholine 

19, Meesnaticole 

20. CET, Nolvadent, Oral Dent, and Oxy 

21- Perils vers t's wave of contract that 

moves contents slong, and segmentation 
refers to intestinal conserctions that mie 

22, False 

23. 80% 

724, By forming a paste-like baer over the sur 

face of gastric ulers 

25. Felines 

26. excretion of wine 

27. be equines 

28, a ve 

29. bs fove storage 

530. wii 

31d. apomorphine 


Review Question Answers 3 


1. Releasing factors (RFF) ate messengers made 
bythe hypothalamus in response tits detec- 
two of hormone levels in the Hod. RFs send 
message to the pituitary to simulate this 
tana 0 manufacture opie hoetones Te 
‘ic hormones. in tur, stimulate a specific 
"sue or gland to prc the hormone in 
questo. 

2. The major endocrine lands are the pituitary 
the thyroid the ovaries, the testicles, the a> 
renal anu the pancreas: 

3. To correcta deficiency and 10 obtain desired 
tect 

4. Inthe hoy; external 

5. The pituitary gland locate wt the base of 
the brain venta to the hypothalamus andi 
rimuary faction isto contol the activity of 
the other enocine glans 

16. A negative feedback mechanism occun when 
the hypothalamus series & high level of ape- 
‘fhe hormone inthe Bld ara in response re 
duces the amount of releasing factor (RF) for 
this hormone. A reduced amount of RF cases 
a decreed amount of trophic hormone 0 be 
‘reduce by the pituitary; this eu in = 
“Gee yyoductioe ofthe herman by the ta 


sstonpn. 
‘A postive feedhock mechanism occurs when 
the hypothalamus senses alow level of the 
hormone in question and increases its prc 
to of RE Increaved RF cames an increase in 
‘mophic hormone and a eesltant increase in 
activity ofthe eget organ. 

7. Newrshormonal relex 


ot Review Question Answers 

13, The reproductive ret has been examined far 
‘lockage or torsion, and that dhe cervix has 
Wed. 

14 Tiiodthyronine (T,) and tetraindoehyroaine 
a) 

15, Soloxine and Symthroit 

16. Shor acting (reulaaprvepan),intermedite- 
acting (NPHIP2Y/Lent), long-acting (Glan 
detent) 

17, Regular 

18, NPHIFZ/Lente 

19, Wesknes tana, shaking, an etzanes 

20. Bring purpones 

21, Because ofthe potential for abuse by human 
thetes 

22. Pheromones 

23. Wear gloves andlor avoid geting dhe du 0 
the skin 

24, Reshlues of DES were shown to have: 
link w cervical cancer ia women. 

25. Corpus late 

26, duterus 

21. c. eophic 

26d hyputhalamn 

29. 4, estrada eypinate 

40. bs fake 

3a tewe 

32. c onytexin 

33 bee plenalcurten 

34 dado 

435. bs hypothywiian 


ely 


ANSWERS TO CHAPTER 10 


1. Dilate 

2. Glaucoma, keratoconjunctivits seca 

3. Papillary 

44 Oplitalmi stains are use Segui ale oe 
detecting dsewse in both the anterior and pose 
‘oe segments and in the naslcrimal system 

5. Fluorescein 

6 Aural 

7. Topical opbthalmics (ex, xntmenss, drops) 

8. Because the eye secretes fears, the medication 
‘may be quickly died; thus reapplication be- 
fees necessity 


9. To provide local anesthesia to the eye 
10. Fake 

11. cthind eyelid 

12, a dilue 


17. he comeal lees 
18. c-equines 

19. b fae 

20. d. Acareax 


ANSWERS TO CHAPTER 1) _ 


1. Thee, integumentary 
2. Proper nutrition 
3. Protection, ermperaure regulation, store, 
‘ewunoregulanon,sctetion, vitamin D p> 
and sensory perception 


maturatice| 

7. Hasdrying and cleansing poperien 

& Te 

9. Spitemic 

10. To keep dhe animal from excesive selfing 
andi mtiation 


13. astm 


1S. ae 
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4. Naxeet 
5. Tetrcyclines 

6. Tetracycline 

7. Oto nepheo- 

8. Dermaopiyonis 
9, Spectrum 

10. True 

1. bbe 

12, a we 

15. 9 fungal 

14. bs fale 

15. a cephalexin 

16. babe 

17. da teupeyeline 
18. by fabe 

19, 6 fuoruinalone 
20. tee 


“ANSWERS TO CHAPTER 13 __ 


1. Predator prey commmervalinn, marualise, 
‘hore, parstim 
2, Parsitiss occurs when an anal efectos 
wth parsites, bat mo elinicl sigs can be 
herve 
Prins occurs when at animal fected 
with parasites, and clinical sgn ea be 
verve 
4 Eetopaasites infest the outs af the hex 
§, Endoparaites infect the ise ofthe bea. 
6 Inet iestod 
7. An anthelmintic ts abmisatered 0 id the 
bea of eruponiven, 
8, Onginophosphate 
9, Insect growth regulators 
10, Tipeworns 
ek phoresis 
12, a avermectins 
15, dL deehyarbamasine 
14. © amie 
15, Profender (emdepsde/praciguantel) 
16. c mielanemine dihydehborde 
17d Valkasen 
18, & true 
19, fleas; ieks 
206 -nematnder 


Review Question Answers 


ANSWERS TO CHAPTER 14 


1. Nocieptons 

2 Increated hear ate, ncreaed respiratory 
‘ate, vocalization, guarding the paul sce, 
restlesness, salvation fllue to groom unte- 
spunsiveness, abnormal git ahnonmal stance, 
ad wlling 

3. COX? 

4: Gastrointestinal wlcertion andlor Meeding 

5. Cars metahie asprin very slowly. 

6 Fale 

7, Fentaoyl 

8 Fale 

9. These substances relate electrolyte and 
water Balance in the bay 

10, Alternate day desing may help prevent ate 

sgenic hypoadenocoricsy administration 

should be tapered off gradually: very large 

doses tay be wed in certain emergency 9 

to: cotienteroas should be avail when 

‘comeal acer ne treated; use vey tech 

rigue when injecting ino joints, 

‘Caned by the doctor 

12, Shor-tem effect of corvcontroid use in 
lade polyuria, pla, poplar do 
layed healing, Long-term effects inclu chin- 
ning ofthe skin, atric ulcers ostenporiy, 
and tatrosenic Cashin dese: 

13. Local anesthetics prevent generation and co 
duction of nerve spules by peripheral 

14, Local anesthetics are ws for infiltrating 
tat local areas for surg wounds, for 
nerve Hocks (lameness examination), for 
antiarbythini effects, for topical se, and 
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12, Treatment of autoimmune hemolytic anemia, 
treatment of lymphocytic plamacytic enter 
tis tearment of thevenstos! arthritis, and 
‘teatment of lupus erythematous 

13, Because most antineoplastic drugs are very i= 
sitting t tse and may cause doushing 

14, Desist specication for hanlling: Wear 
ronpermeable tex ghves when hang 
‘Cover work sures with a dipole, pric 
hocke shes, Wear an appropiate labratory 
cont and mask Recomstitte all maria 
‘reflly tvedl serontathn Chan ron 
stud mara of any entation aad 
ropely mark and date Dispose of cone 
rate mater in fal pent, puncture rset 
‘someones. Wis hard thorugh. 

15, Inthe kxlney 

16, Epogen (erythropoietin) 

17, Plain 

18, Heparin 

19, Ir may dstort the white Bova cll, making 
Aenean dicule 

20. I chelates (binds wich caletu, 

21. Anuphylactie tesctons, imuunowuryresin, 
‘vomiting shares, hal os, estits on 
seclited wich administration, au te dats 
ge from exerayasition 

22, Boul sriace aren 

23. Lymph neoplnie 

24. Intertewon 

25, Dosonubicin 

26. b, bone mar 

21. dl. teary Op to the tees 

28. e- Hemainies 

29. ReguMate 

40. bs file 

31. 5 Uiml 

32 green 

wk 

34, EDTA, 

238, felines 


ANSWERS TO CHAPTER 17 _ 


1. Routine checkups 
2. Heakhiaae, ype of raccine ihniniterod ate 
of adminseratin, concurtent incubation of 


Review Question Answers 87 


lnfecious disease, eqpesure 10 an infectious i= 
‘cx before immunity reached drug therapy 

2. An inacieate vaccine has onpiisms com> 
‘avy weated by cheaicals to kill the onan 
‘sn, bur very litle change occurs the anc 
‘gens that stimulate protective immunity 

4A live vaceine is prepare fom ive mien 
anti ovine. 

5. Modified live vaccine has organs that have 
undergone a proces attenuation) to lve 
thei virulence, so that when inoculated into 
the bay they cause an imme expense i 
steal of dese 

(6. A toxoid isa vaccine wed in producing im 
‘muri to a toxin ether than bocterium oF 

7. An aninacin sa cic antennae 
gsi 9 tain that contain a concentration of 
Soubecs extrac fr Noa plana of why 
Ferimmantod, heathy animal (oly 2 horse). 

8. The cintents should he unpacked and placed 
Aa the refrigerator 

‘9. Using drugs to stimulate the boy's immune 


1. be fake 
12, administering a medicare bath prior 10 
‘vaccination to clean the skinssurface 
13. c inactivated (Sead) 

ative 
5. b mead Live 
16. be anton 
17. csboth a and 
18. ke heparan 
19, e.both bande 
20, c recombinant 


ANSWERS TO CHAPTER 18 _ 


1. c-calum EDTA 

2. d Bring the cat othe hospital to start teat 
‘ment with acersleysteine 

3.2 Rompuo 

4. onan empey stomach 

5. Oxymorphone, Torbugesc,Talwin-V and 
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ps Review Question Answers 

7. Amicular cartilage and connective rssue 

B. GAGs act as chondroprotecive agents. 

9. A neutracentical is any ont foe compe 
‘sent that has sentially proven health hea 
efits, including disease treatment and preven- 
tion, Glucnsamine/chondntin suite 

10, True 

11, The Dietary Supplement Health ana Elocae 
tio Act of 1994 

12, Omegi- and omees3 faery acs 

13. Increased bleeding time and posse de- 
crate fine fonction 

14, To prevent or tele the spstemic absorption 
sf ingested drs wins 

15, Lea posoning 

16, Watersoluble 

17, Naloxone 

18, Benzodiazepines 

19, Suadenveylmethionine 

20. Ethylene pho (arifeeze) 
21 bale 
22. bale 
23. a tee 
24 b file 
25. file 

26. a. 

27a ewe 

28 b fale 

29. tee 

30. bbe 


‘ANSWERS TO CHAPTER 19 


1. Inventory bs the quantity of yoo presen ia 
the veterinary facili 

2. Develop butt: keep abreast of expenses on. 
‘regular ass mice a system has Been pti 
place, hep i active; baer analysis should 
tmitor che practice’ philosophy analyzing 
expenses provides a comprehensive view of| 
the conltion of the practice and helps supe 
dns future endeavors 

3. Money 

44. The numberof times a product is wed and r= 
plenished each year 


5. 4rums 

6. $102,500 

7. Make sore tem ae on hand when needed, 
anu nimi che expense f keeping Hes 
sock 

'. A yocking sip found in the carton in which 
frit shipped docasens how my 
‘ach item sshd Hmay or ays 
‘hae the pices the em()aihough su 
‘cmon i des not 

9. An invece ts docimentation of an onder 
binge wo the veterinary hospital oF 
fea mot accompany the packing sip inthe 
shipping carton, 

10. statement wont commonly mailed to the 
‘tery practice Ir Jeers Hh ems 
‘eve fy the sitll the anu de on 
‘count Common it mast be pa within 
30 dans that oo lt ees are wae by the 
sine 

14. The rn at which pat alll to bo 
sold Ce wed house Before new prot 


nce on the eaes cet 
cate ven tthe elent alo, ren #200 
totic dense, andthe veterinarian as 
‘count for the expiration date of the vaccine 
Sind the serial number: 

Bt 

14. DEA inventory and wage, OSHA mana, 
[MSDS sheet, supplier caralogs 

15, All information on che form must he core 
‘0 market are allowed, no Iiquid paper ea 
the wed, mst ave core pling, must ive 
comect srength and the veterinarian must 
sign the form, 
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seetyeboline A neuter that allows 2 neve 
puke r com the synaptic anion (gap) Rerwee. 
twonere tbo etwoe 2 nerve rand a ea 
(eg, mecle and, 

scetycholigesterase An ery that beg about the 
Theakdown of aceqcholine the snap: ep 

active fmumuniay arity that secs Py am animals 
en immune rae fet exe 0 nen 
ate, 

Adium deste A duowe or syndrome charsternd 
byrne aman ofertcinterad borne 
jvant A mbstance given with a0 ante 10 en- 

Tance the immune reponse oe reer Aone 
ay frm Land grado a the injection oe 
<r ty ee ayetiehyperstsieniyAdjranes 
Fuve revved mach tention av elt fs gosh 
Ahr prven) link wih the ere menbence 
hema tn vaccinated eat Example of ach 
‘an eshte hyoki.sumsrum pope 
sina pain ute water mcs ad 
‘ethylaminethy (DEAE) dexeen 
deere” ee me deci ath 3 ep 
te thar geval by epunephvine oe noeeenen vine. 
hue of bs. 
tna cherie y etn ad hang thew 


voit 

erosliation The conver of ag fo 9 fine 
mt allel sapere 

iterant The mista (ges) atria us 
eos pe Hex fm the venue 

agonst dae that brings sour 9 speci ath by 
Praline wih the appropiate recoece. 

alkylation “Pirmation cf linkage Rete 3 atone 
Sd ONA thir canes ineverible ition of the 
IDNA molecule, Alkysting drag ae wed i erm 
therapy estan eancee 

naka The conatrative phase of metholon 60 
‘hich body cll repr and eplace oe 

analgeia The bene of the wrote fp 

‘malo A chemical compound hong sete se 
lar eo another Bx dieing fom tn ee wy 


‘adie with 9 paiculr cept. 


othelmiode Drug ised elamiate elit partes 


saoshacerial An agen tha inhibi hacer growth 
‘epee lication of Hacer bile ctr 

seule A agent prodaced by 4 micontanian oF 
‘<mynthtialy cht asthe ality to inhi the 
eet oer til ican, 

ouhady An women molecule that combines 
‘vith the gi avigcn tha une ts fom, 

aonchaioenge Blocking nerve impulse wansmsion 
‘through the paraympathede neon sytem aly 
Called pewympaciy. Ancicholnenic up 08) 
‘re med othe treat of dae ot vritng 

sets Any abheance that cance pectic nue 
‘oyume sch a tan, prec, har ad 

aovinicial An agent shat bil micromanin 
‘pros the eupiaten o rth 

samseemive Adrugthat into spesis the cough 


her 
arth (Shehythis) A yarn fen the nm 
tho 


‘esrngent An agent that cases common afer a 

‘atvny The sbence ula fal wine oe strength 

Sutomaiity The ably fcanic mace to generate 
topes 

atomimi nervoas syste That pion the ero 
‘sem thor cont olan ace. 

sverige cont of inventory on hard” Average cnt of in 
enory chard deere by aig he yer 
rami aventiy 2 the Year era wvenny 
sed being by 2 

viaent The bly of an necting 9 peace 
athaipe fcr, 

ectera Stosleclled microtuninos chat tally 
Tave «rig el wall and» round ie, or pt 


rerdicnmse Is cpap 

bee Lane of seven By pees fe, Gasphis, 
Ios er 

eatyartthada Beavis aecsted wath ea 
ay eat hyd 

teadyeatie A sewer tbon-noral het te. 
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eflectwe A ghd orga ot se a repens neve 
‘mula witha pecine an 

‘eficacy The entent tic dg camen the tea 
‘Het ina pation 

ectralyte A rubstance that dascites nse whe, 
‘lace in sotion,hecoming capable of cnmbcring 
leet 

‘ice A hydatcohulie hui tha contains sweeten- 
‘es hvorng an mesial age 

emesis The at of vomiting 

Cmpiial owl um sbseratian and pers expe 


‘tances dngere nam ae med wh a 


‘mlmeteiam The rious meorbeane Unig of the 


‘trio Alling and (Le twa the comes of 

the vei 
‘veleht 1 msec weigh fm perc 

ta dette al pre ee he me 
tel 

‘erythema Rees ofthe incase by congestion of 
‘he caplren, 

eryopoisls The formation of ethaseytes 

“ervtheajoetnAglycprteinhormene tend minh 
bythe ieey tact te sell the Re eae 
tlt al Ba el pd. 

euthyroid nono eytoal nk 

feapectorant A drug thar enhances the expubin fs 
ret  the repr tect 

‘extaabel use The we ad tat ot pete 
Teed onthe US. Fol a Drug Adbonseatin 
(EDA) appv atl 

uation Leakage of Md coll, cellar dees 
from bel vessel sod thei depos ye on the 


gra of ea tended proce Ee Eb 
inal 

fibvinolnieFbrn (cho) ben hh he action 
‘lhe emi plat. 

FIFO. Fisein. nc oue- 

FOB Acronym free on hoard 


[FOB destination Tale of posession pes fo the 
‘hormaceuc company w the bute (Lethe fu 
‘hoe when the hip lived tthe yer 
Troan destination (ur the veterinary fay), 

[FOB shipping point Tie panes fom the pharmcet 
‘campany tothe parce when the veo lice the 
spendin the mento the are (ef Unie Pat 
‘el Semice, Fede Expres, Avert Expres) 

{ntlservice company A phanmaccuric cpu that 
ie fll serie (eg the company employs aes 
‘restate ep) nh vt veteran fies), 
‘ually with lune uber of prada 

fusca” An age hat ill fins 

umgistatic An agent that hit the growth of ang 

‘enaionke synapee The ate fee sya Between 
‘neta cn and acum two the Ren NEN 


lsc A grap of eye dae character by i 
‘fee tol fer hat rel dage to 
the seta andthe ee nee 

eralotrpin ”Aurmone that tilts the oviy o 


rioultivn thawe New toe formed inthe healing 
‘wounds ofthe wht, eran of eannective 
‘oe calla grown yong vem I ahaa, 
form ascat 

Ileite ‘The amount of tine (ally expe in 
‘sun that aes fo he gut fra he 
ry tobe raced by 50% 

Delminths Parte worms, lalading nematodes, cs 
‘teem and rman, 

Aemuteowsis Vomiting of Wal (ee yoru en 
Ser) 

Ipematuri Blea nthe ure. 

cemine | Achemical edo the nlm 
‘geen rlesel rom wt ell Hitmen coe 
ince and incremed permesbihry of small blood 
Semele conercion fall away, crane se 
‘tent the away a al, 

numiication "Addon of moteur dhe at 

Ibsbeidoma A cell clr that const of cone of 
Fabre formed By fing cel of cflent eyes 
sch an simulated mouse plain cell and melo 
ele 

Inyperkalemia An exzom pain in the Bled 

Ibppernatremia As exci wat te Mee 

Inepertcasion Percent high eal psa 

Inppeionos The sate character fy an incensed 
Tent fener 

Inypotakemin Aboormall low yorasiam concentration 
nthe ond 
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Inyponutemi A deficiency of min the Bd 

hypophyseal portal system This i the poral sym 
‘the airy sland in which were fen the by 
Palas coenest wich plies of the anere 
uta, 

Inypovolema Decreased vole of ccubing Hod 

‘Rogen Cased bythe phycian (veers) 

TCA (invenusey contr manager) A perme (a0 
tines a cena versimey mec techncan 
[VST response for manorne: onkering, amd 
ating ventory 


Inotropic Acting the fire of cain: manele co 

InspnsitedThickened dee ne 

Inpenetry pam Pang compen 
‘tin 

Inventory Thesanty fea ov mes that» ete 
Ty flit mses equine eroctive cata 1 
ep plies abe al eure 

tn ite” Win an ancl envionment, 

In iss Wren the ving by 

Invoice A for genet hy csmpuny shat dc 
tment the quity aa pee of ea em ered by 
the nsetory cont manage 

lovolution The retin o a eprative ore to ne 
ane wer deliver. 

tehor An tine compound wih »Snger acy 
‘rete hat ef the combination wane ad 
‘Feat molec that rw ee uve ome 

rats Tnlnatn of the commen 

Kertolye "Am age chat promotes seing sep 
rato the her Laer the perme 

Ieeratoplatie An agen that omnes moral of 
the devel of kettin 

lew omer Lefeld wrangement fs molecule that 
tay ext in Tele 4 ight ale oepurton 
Levu and dest tamer have these moder 
feel 

Hinient A mascine man cis ma alchaicw 
Tcl tobe atbad othe shin to elite pinot 

lower motor neurons Peripheral nevons whoxe ce 
Tease the central gray columns of the spel 
nd al whe wena be nokta mace A 
Iffclene numberof kone of kiwer moet cs 
aie muscles spi by the nerve erp. rl 
ing tn Weak eles nad Kae pram. 

ruil onder dscoune howe A company that accep 
‘onder fom the buyer by telephone: 2 oa oce he 
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nlering tems sch 2 ge, amon, pp ak 
Id ot paper uel 

anufcraring The bul prdeton of drug oe wee 
(tke the vetermanian cnt pact rates 

smarkap The amount of money over cont that prod 
‘et ls oe Markup percentages vary rom practice 
‘practice, bur all marks elec arta vale ver 
‘Thole va 

seclens Dick ce Hack stds thar rotlt fram loa 


‘eth ales dg rm an active fom 8 
‘har active we that came eliminate frm the 
be 

esate Geneily tte «9 he enuf of cancer 
‘ll ram one nt Wo anther 

imethemgibinemia The pence of meshemoglbin 
tthe bal ned hy injury wi gen tha cn 
‘ers ltzeeshon- mal ern of hemgbin 
tous methemacsn, which dhe ot Fanci 

micrblaria A cara stage of fara worm tn 
‘mitt the Bing set othe pital ant 
ez, Mara stage f Df in 

‘microrzaninm An onan that  craseye (8, 
‘cream proton, Ricker, i nd 

milicgatalent 1/1000 an exiles weight A tr 
sl ere the concen of lca in 

mice Corercto ofthe pil 

(medlation The malihation of noxiceqve tre: 

‘moninlent A vaccine. sntherum, ot antisin devel 
pel opeialy Sor gle atigen oot 

‘mrelia "A hormone seed by cells the dale 
‘recon thet ease esac fies 
ate, 

‘mocalyeic Having the bay 1 break dow uc 

Imoncarinke receptors Recepces active by acetyl 
choline and ucarne thar are found in eands the 
Ibe and nth ennte Araceae remem 
ingmacarni cists @°SLUUY: $= sleton L 
Thorman = unmaton: = decom 

spleen Dilation of te ol. 

‘Syeloms A uligmant meuplaen cf pls cel, 
‘Buvephocyts) 
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‘ora al worms, lunesems. bey sms, 
Iieartmorm, ater 

ephrugy The sath the wear renal pte 

rephron The Rs anion unit the key 

nerve Hock "A om f fing seston prac by 
Testing an anche age nan a neve to ter 
fev with byt conc bbe 

niotni cepts Receptor activated by ace 
linear itine funda the nema net 
‘of healt muscle ai at the ganghonk yonsce 

nitrogen tale "The coin the ny wees 
1 poten ake aa we. Foie gen hale 
Impl net gui bay pote 

rronroctve cous cough that docs noe teak 
In ening a of re ert ot debs C9 dy 
ccna 

rutraceutical Any nontal fo smpene tat has 
‘irre gen helt Fenetre 

intent A seid prepiatin that conta me 
icin pst fo appt tthe din or eye 

‘acer presune The osmotic prenure genetned by 
ha en the Wed 

penne gacoma “A typeof pamury gaacens of 
the even which the angle vf the aero chamber 
ema open, but Bitton of the aque ae 
rakalyruce, owing un mere iret 
Frere 

AA suhwance that can ererere wth 

the inci of the serv ystems by icing he 
“reymeshulineterse 

ping lip A document sup by dhe ves shat 


pala A conltlon in which an anima harks 
‘rads or an ecoparase, ht no linia sens 
fides or eden ae ere. 

‘aresions A vnc in which an animal abs 3 
‘ndopeaice or an cepacia sans of 
Into oe ination ate evade 

ue nervous sytem That poston of the 
ttonomie nervous tm tha as ren the cami 
‘ser porto af the inal coeds mae by the 


ecreranamtteraetiholine, and concer pr 
‘monly wath comer ing an sting tea sate 


aren cckcent "The rai ofthe slit fa 
‘stance (e.g anette) fetwee tw sats i 
“och they say Be oul, Hod ad a and 
nbber gah) 

sive oumunityIrumny shat accu by ain 
‘don of nth padacd in auther wil 

‘pects A wave of smceth space contac cha 
‘piece alma a wba stucre (Gl other) and 
‘mowesthe omtenta ofthat sac ora 

tyigaa Esconive thot sane by incemed 


FPetvealeor A vaccine, aru, of at sete 
“iat ipl negro pani ind vaccine 

rca The volume of ka! dhe vers athe 
‘ed dtd 

prematirevetrcalir contraction (PVC) Contraction 
“(the vente wheat cnrspnding contraction 
‘he atta PVCs ate fam a abe fo ot 
ithe vent 

prescription (esd) drag A drag that tinted to 
Toe ue the speriae weer Wee 
‘parm dost dey of aritation her 
‘Conieztiven The ee that designates psc 
‘en dag states he fawn “Cation eer a 
soins this drag 4 we by aan the ler a le 
‘erul veterinarian” 

presevaive A slstonce, sich ae an anche, ant 

wt abl 1 3 fred 


‘pvederma Any skin diene charted by the pres 
mene baie lp 

‘combinant DNA tcology A proce tha removes 
“2 cne frm one cepa o pathogen and ses 
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‘rai 124 “Srecri gen in poems, 
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reeepom 18, 77.80 ‘paral 295 
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‘Aaminarasmzes oie 160 Anaicoain conser ene 
‘lagen (erected), 109 ACE) sac, 125-143 
‘Avel 103104 103" ‘Avanal Wal honing norman 
ans nora tow 2,105 rocaceson, tat 
Amanat 244 “Anil dg mend, 2 
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